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ABSTRACT
The main question being addressed by this research was 'how do postgraduate
research students experience the process of doing a Ph.D.?' The way this
question was investigated was to discover how the students involved solved
the problems which confronted them when doing a research degree.
Seven case studies of Ph.D. students and their supervisors are
reported. The student and supervisor pairs caine from different disciplines
and two universities. The case studies were conducted through interviews
and the repertory grid was used as a tool throughout the three years of
field work. Additional methods used included rating forms and free writing.
The focus of the study was the postgraduates' changing perceptions of their
Ph.D.
The topics investigated in order to monitor these changes included:
1) The students' relationship with their supervisors
2) The difference between what they expected to accomplish in a given time
and what they actually did accomplish
3) Writing up the results of their work.
Results indicated that the process was similar in these respects for
Arts and Science students. It was found that:
a - it was necessary for students to develop an ability to evaluate their
own work. The rate of this development appeared to be related to the
degree to which the students were allowed to remain dependent on their
supervisors. It is suggested that some kind of 'weaning' process
should be introduced into the student and supervisor relationship as
the postgraduates develop the self-confidence to monitor their own
work.
b - The students' ability to estimate accurately what work they could
accomplish in a given period of time did not improve over the three
years. The observed discrepancies between what the students expected
to achieve and what they actually did achieve are used as the basis
for describing a hypothetical mechanism by which plans are revised as
goals and time limits are adjusted.
c - Writing helped to clarify thinking but was seen by the postgraduates
as a difficult activity and of minor importance. This was because it
served specific functions. At the ideas generating stage of the work
writing helped the students to think more creatively and at the
presentation of results stage it helped to organize their work into a
coherent whole.
d - Their enthusiasm for their Ph.D. diminished due to the length of time
they had to spend working on a single problem. The postgraduates'
perceptions changed from seeing the Ph.D. as something special and
unique to seeing it as a job of work that had to be completed.
Throughout this thesis, the students' changing perceptions of their
Ph.D.s are presented as vital to completion of the higher degree
course.
All these points taken together are presented as important in develop-
ing the skills needed to engage in professional research. They are sug-
gested to be significant aspects of the Ph.D. as a learning process.
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PREFACE
- 1]. -
This thesis is concerned with the psychological phenomena involved in
doing a Ph.D. The aim of the research was to produce an accurate and
comprehensive description of the experiences of a group of postgraduates
as they went through the process of learning to do research.
In order to investigate the development of research skills repertory
grids, free writing and rating forms were used in conjunction with inter-
views. By these means case studies of seven postgraduate research stu-
dents and their supervisors, from two universities, were undertaken.
The students were interviewed at monthly intervals over the three year
period of their postgraduate registration. Their supervisors were inter-
viewed twice a year over the same three years.
Throughout this thesis pseudonyms have been used for those partici-
pating in the study and the two universities have not been identified.
These measures to disguise the students and supervisors have been taken
in order to preserve confidentiality and anonymity. Without giving as-
surances of this kind the research would not have been possible.
The pseudonyms used for the seven pairs are:
Postgraduate	 Supervisor
Adam	 -	 Professor Andrews
Bradley	 -
Charles	 -
Diana	 -
Ewan	 -
Freddy	 -
Mrs Briggs
Dr Chadwick
Professor Dymond
Dr Eustace
Professor Forsdike
Greg	 -	 Dr Green
Further information, including their subject areas, is given on page 68
of this thesis.
By combining the results of all the methods the seven case studies
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were built up. The way that the measures interrelate is described on
page 94, but primarily the grids and paragraphs provided more detailed
information on topics introduced in the interviews, while the rating
forms provided some quantifiable data. The different methods combined
to give a holistic picture of what was happening to the students as they
learned to do research.
Personal Construct Psychology provides the structure for a study
where the focus is on the students' point of view. The repertory grid
helps to identify personal criteria for students as they monitor their
own learning and the meaning of what is happening is described by the
students in detail. The repertory grid technique also provides infor-
mation on changes over time. Fo these reasons it was decided that
using personal construct theory as a conceptual framework from which to
view the question of how postgraduate students experience the process of
doing a Ph.D. would provide one way to talk about differences in percep-
tion. Using repertory grids, rooted in the theory of personal constructs,
would provide a useful methodological device for monitoring individuals'
perceptions of their situation, and any changes in such perceptions that
occurred as time passed. These models of man as a scientist are used in
order to help explain what happens when people learn how to do research.
The study described here is exploratory and provides a descriptive
analysis of the processes being investigated. It is not intended to be
a hypothetico-deductive or experimental piece of research. Nevertheless
it is not a purely inductive investigation as the author did start the
research with certain expectations and assumptions. The basic assumption
was that the Ph.D., as a learning process, is designed to teach students
to become autonomous researchers. The definition of 'autonomous' in this
context is: being able to interpret the results of one's own actions
- 13 -
without having to rely on another person's assessment of one's work. It
is intricately bound up with the second assumption, concerning the role
of feedback in learning to do research. The assumption here is that feed-
back, from whatever source and in whatever form, is vital to the progress
of the students' work. These two assumptions are relevant to all the re-
search described in this thesis.
The expectations, with one important exception, were found to be
false during the first year of this study. The false expectations were
1) all new research students would go into the situation with some
idea of what they would be doing over the three years. The evi-
dence did not support this hypothesis. Even those postgraduates,
who thought they knew the area on which they would be working,
changed their minds after starting work on it.
2) The research problem would evolve and become more clear as a
result of working on it. This did not appear to happen but, as
suggested on page 24, it may be that the question was not cor-
rectly researched.
3) Any discrepancy between expectation and achievement, in the
students' estimates of the work they could manage in a given
period of time, would lessen as they progressed through their
course. This too, was not corroborated. Reasons for this lack
of learning are discussed in relation to planning work and
writing it up in chapter 7.
4) writing the thesis would follow a similar process to conducting
the research. Once again this expectation was found not to have
any relation to the information obtained from the students.
The one exception to this list of unsupported hypotheses was the major
one that there would be general principles which could be extracted from
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the experiences of postgraduate research students regardless of whether
they were in the Arts or the Sciences, or a traditional, or 'red-brick'
university. Some of these general principles are now given in summary
form so that the reader may have some conception of what is to follow.
The main finding to come out of the research was that the length
of time that it took for the postgraduate students to become autonomous
researchers was determined by the relationship they had with their super-
visors. The ability of the students to evaluate their own work appeared
to be a function of the length of time that the students were allowed to
remain dependent on their supervisors. At first the supervisors were the
mediators between the students' work and the information it contained
regarding their progress.
Student and supervisor interact 	 Student and work are autonomous
through the student's work.	 while the student's relationship
with the supervisor has become
more egalitarian.
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As the postgraduates settled into their research programme they
gradually developed the skill to interpret the information contained
in their own work together with the self-confidence necessary to base
their subsequent actions on that information.
It appeared too, that planning over time was more difficult to do
for written than for practical work such as computing or experimenting.
Further, that writing seemed to serve two functions; initially it was a
creative activity similar to thinking but later it was more of an organ-
izational activity that helped to clarify thought and fuse disparate as-
pects of the research. For these reasons it was one of the most difficult
activities undertaken by the postgraduates. It was also the activity that
was perceived by them as being of relatively minor importance.
The postgraduates' enthusiasm for their Ph.D. diminished due to the
length of time they had to spend working on a single problem, but this had
an important effect on the development of their work. At first they had
seen the Ph.D. as very special and people with doctorates as different
from others because they had all made a unique contribution to the de-
velopment of knowledge. Later they realized that the thesis was just
another job that had to be finished and the 'special' qualities needed
were those of persistence, determination and hard work.
The stages of disillusion and pain had not been expected but neither
was the finding reported on page 112 that the students tended to under-
estimate their own progress. On the whole what follows is a report that,
had it set out only to test and support the original hypotheses, given as
expectation on pages 13 and 14, might never have been written!
- 16 -
CHAPTER ONE
INTRODUCTION
- 17 -
Many thousands of postgraduate students learn how to do research by
spending a minimum of three years in a university registered for a Ph.D.
degree; yet very little is known about the process of learning to do
research. This thesis is the result of an attempt to study how a few
people tried to do research for the first time. It is concerned with
how people solve the problems which confront them when they are doing a
research degree.
Both Medawar (1964) and Sacks (1978) have pointed out that the scien-
tific literature often creates the erroneous impression that research pro-
ceeds logically and with pre-ordained inevitability. Sacks says 'Perhaps
what is happening is that the reconstructed logic of the process comes to
stand for the process itself' (p.49). It is the aim of this thesis to
examine the truth of this view. First, a historical account of the de-
velopnient of this study up to the formulation of its questions is given.
The Pilot Study
The decision to undertake this study arose from an earlier interest in
the role of feedback in problem solving. Prior to the main study, I con-
ducted a small experimental study in which postgraduate students were
asked to solve a deceptively easy problem. The problem was a variation
of the 2, 4, 6 task devised by Wason (1960). This problem involves the
subjects in generating a series of hypotheses in order to arrive at a
general rule. In the small pilot study the subjects were told either that
they would be receiving no feedback from the experimenter or that they
would be given information about their progress after each trial. Both
groups were given identical instructions about the problem at the start.
All subjects were timed. Beginning, completing and rewriting times were
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noted together with subjective estimates of time taken. The trials each
took between 15 and 30 minutes.
The result of this experiment showed significant differences between
the two groups (p = < .05). The subjects in the 'no feedback' condition
waited 0.98 minutes before beginning to write their first trial series of
numbers and hypotheses. This was significantly longer than their counter-
parts in the 'feedback' group who waited only 0.412 mins. They also took
significantly longer (12.43 mins) to complete the problem and announce a
rule than the 'feedback' group (7.25 mins). This was regardless of whether
or not the solution finally offered was correct. The 'no feedbackt group
also overestimated the time it had taken them to complete the task sig-
nificantly more than the tfeedbackl group. The differences here were:
No feedback group - 7.81 mins more
than actual time taken.
Feedback group	 - 0.98 mins less
The subjects taking part in this experiment were all asked to rewrite the
instructions before and after completing the problem. They all took much
longer to rewrite the instructions after they had completed the problem
regardless of group and irrespective of whether or not the solution they
*
offered was correct.
Some of the questions raised by these results were:
1 - Why did people take longer to start work on a problem when they were
not expecting information regarding their progress even though they
had the same amount of information about the problem when they started?
2 - Why did the 'no feedback' group overestimate the time spent working on
the problem?
* The results of the rewriting of instructions were highly significant
(p = 0.0005 Binomial test).
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3 - Why was the time needed to rewrite instructions for a familiar prob-
lem more than the time needed for a novel problem?
Answers to these questions can be suggested within the framework of
Ornstein's (1969) theory of cognitive organization and duration experi-
ence. Ornstein says that subjective experience of time changes according
to the amount of information being stored mentally. His theory suggests
that at first the cognitive load is great and therefore time is perceived
as passing relatively slowly. Once the information is efficiently processed
and organized into a cohesive system it makes up a smaller load and time is
perceived as passing more quickly.
In the pilot experiment people took longer to act on the problem when
they were not expecting external information. This could be because they
were trying to organize the information they already had into a manageable
form. However, this would not be the best strategy to adopt for those who
were expecting help from outside. In this case the sooner they acted the
sooner they would be given more information. For these reasons behaviour
was affected by the anticipation of feedback.
The people in the 'feedback' group knew that once they had taken
some action based on their initial knowledge they would receive further
information to help them towards solution. The additional knowledge
would at first extend the cognitive load, according to Ornstein's theory,
but gradually it would help to integrate the discrete pieces of informa-
tion into a form that made sense. When this happened, storage space
would automatically be reduced and this in turn would shorten the duration
experience.
If this is true then the people who have been given feedback will
ultimately experience the time spent solving the problem as less than
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those who had to manipulate large amounts of separate information. Such
an explanation provides possible answers to questions (1) and (2). Name-
ly , that people who are not expecting feedback take longer to act on a
problem because they are trying to organize the information they do have
internally. This, together with the additional information they deduce
from operating on the problem, takes up more cognitive space and conse-
quently time is perceived as passing slowly or, to use Ornstein's termi-
nology, duration experience is lengthened.
Question (3) concerning the additional time needed for both groups
to rewrite instructions after completing the problem could be related to
this explanation. Writing about a recent experience and presenting the
relevant information involves people in running through the process in
their mind. After the experiment both groups had more to think about
than prior to the experiment. This meant that (i) it took longer to run
through the process (ii) the duration experience, or perception of the
passage of time, was longer after completion than prior to commencement
and (iii) the overall cognitive load was greater, therefore it took longer
to express instructions for the problem in writing after having experienced
it.
The theory relating organization of cognitive load to subjective
duration experience was developed by Ornstein from experiments designed to
accommodate very short time intervals i.e. not more than 60 seconds. The
problem solving experiment used as a pilot in this study was concerned
with longer time intervals of from 15 to 30 minutes. The results which
showed that anticipated, as well as actual, feedback was an important in-
fluence on problem solving behaviour, permitted interpretation based on
this theory. That this should be so was both exciting and convenient,
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but promising though Ornstein's approach may be, it must be used with
caution when explaining any results based on time intervals of more than
one minute.
The Present Study
About this time in the evolution of the present study the Social Science
Research Council sent out a letter to supervisors questioning the present
system of research degree education and asking whether an alternative
form of training might not be preferable. The juxtaposition of the early
problem solving experiment and the concern regarding postgraduate education
led to the conception of the present study.
Real life problem solving in the form of doing research was to be
the topic addressed and the role of feedback was to be the principal focus.
Rewriting instructions was to become writing paragraphs about work intended
to be undertaken before it was attempted and work completed after it had
been done. The extended time period of formulating and then bringing a
research problem to fruition would make it easy to monitor the changing
organization of a postgraduate's thinking as the problem became more
familiar. It would also be possible to investigate how time was experi-
enced by following estimations of time needed for parts of the work and
then comparing them with the time taken.
In the Ph.D. training programme the most important source of feedback
is the supervisor, so student and supervisor pairs were to be recruited
for the study and attention paid to the techniques used by the supervisors
in giving information about their progress to the postgraduates. Records
could be kept of the supervisors' assessment and comparison made with the
self-evaluations of their students. How feedback from the supervisors af-
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fected the work of the students and how the postgraduates' perception of
their Ph.D. changed as a result of their progress, could all be investi-
gated using clinical methods.
The expectation of the author at the start of this study of postgradu-
ates was that their research problems would come into focus as a result of
working in the area, rather as a photograph gradually emerges and sharpens
as it is first immersed in developing fluid and then left to dry.
Other expectations were concerned with the students themselves. These
were influenced by a small amount of personal experience, hearsay from
other postgraduates and articles in the national press. The prevalent pic-
ture of postgraduates at this time was of a bright and enthusiastic group
of people. They had done well in examinations, knew more or less what they
were going to do, and planned their work in a logical manner. Finally, the
original picture of the typical postgraduate was confounded by tales of
isolation, lack of structure and sometimes disinterested supervisors. The
last is important as it was from the missing feedback during periods of
disinterest on the part of supervisors that the effects of 'feedback' and
'no feedback' was to be observed.
The research question investigated during the course of the author's
Ph.D. programme, and hence the topic being addressed by this thesis is
'How do postgraduates experience the process of doing a Ph.D.?'
Subsumed under this, the questions originally being addressed were:
(1) What is the effect of feedback on the postgraduates' progress? This
was to be investigated by involving the supervisors in the research.
(2) How accurate are the students in assessing their own progress?
Record sheets were designed to monitor this.
(3) Do postgraduates use short term goals to help them solve research
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problems? Writing paragraphs before and after attempting parts of
their work would help clarify this while also giving some insight
into their subjective experience of time.
(4) How does perception of the Ph.D. change as a result of having worked
on it for three years? Repertory grids would be used to give some
idea of how cognitive structures changed over time. ('Cognitive
structures' here is used to describe the way in which postgraduates
group aspects of their thinking about their work.)
It was with this formulation that an attempt was made to discover how it
felt to the postgraduates to go through the process of learning to do re-
search by registering for a Ph.D. degree.
The overall question of students' perceptions of the process of doing
a Ph.D. did not change during the study. However, the research problem of
the author gradually came into focus as a result of working in the area.
The question being considered underwent subtle changes during the three
years of conducting the research. This was because it was established
quite early in the research that the earlier questions were not the most
helpful for supplying information that would provide a solution to the
superordinate question concerning the process of doing a Ph.D. The im-
portant questions eventually turned out to be:
(1) What is the effect of the student and supervisor relationship on
the outcome?
(2) How do postgraduates plan their work?
(3) What is the role of writing in learning to do research and to
report it?
It is evident how these questions evolved from the earlier ones. The
student and supervisor relationship is integrally related to the questions
- 24 -
of feedback and the ability to monitor one's own progress. The analysis
of how time was experienced through the difference between expectation
and achievement of short term goals developed directly into the planning
of work. 'Planning' is defined here as a strategy designed by an indi-
vidual to achieve a specific goal in a given period of time.
'Perception of the Ph.D.' turned out to be an ambiguous question.
At first it was thought that the grids would be sensitive to changes in
the way the postgraduates thought about their research problems. In the
event what the grids showed were the changes in the way the postgraduates
thought about doing a Ph.D. This was probably due to the elements elicited
for the grids which were primarily concerned with the author's research
problem - not the research problem of the postgraduates being researched!
The only question which developed directly from the study as it pro-
ceeded, rather than from any question that was originally being considered
but which changed over time, was that concerned with writing, Writing
emerged quite early as a significant aspect of the work and became in-
creasingly important as the research progressed.
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CHAPTER 2
SETTING THE SCENE
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Introduction
This chapter is divided into six sections. The first merely describes
an attempt to locate relevant literature through the use of a computer-
ized search. The next three sections are concerned with questions which
aim to establish what is currently known about research students and
their training. The last two sections are directly concerned with the
questions being addressed in this thesis. They aim to further understand-
ing of how postgraduate research students experience the process of learn-
ing to do research through studying for a Ph.D. The questions address
planning work and writing the thesis, and are concerned with the general
question regarding perception of the Ph.D.
The literature review spans the period from 1955 to 1981. In 1955
Kelly published his theory of personal constructs and McClelland published
his theory of the need to achieve. Both are relevant to the present study
even though neither are specific to postgraduates. In fact several re-
lated, or relevant, studies appeared in different parts of the psycho-
logical literature during this period although they have not been collected
together before within the framework of learning to do research. Certain
questions have been formulated in order to try to present a logical con-
text within which to place this study. These questions, which form the
headings of the sections, are included purely to facilitate the organiza-
tion of the chapter into a coherent form and are intended to help the
reader follow the information in respect of the research questions as
it develops.
1. Computerized search
At first it seemed a good idea to use modern technology as a means of
- 27 -
identifying literature from a variety of disciplines and specialist areas
in order to draw them together for the purpose of this thesis.
In order to discover what was known about postgraduate research
students and to identify who had investigated this area of higher education
a literature search was carried out using the Lockhead Palo Alto computer
(DIALOG system). The strategy adopted was to identify studies which in-
cluded in their titles or descriptions the key words 'supervision', 'post-
graduate', 'Ph.D. thesis', in combination with 'research', 'higher degrees',
'education' and 'teaching'. The data bases searched were the Social Science
Citation Index, Comprehensive Dissertation Abstracts, and Educational
Research Information Centre. The search yielded a total of 18 titles.
However, an examination of the detail of these references did not re-
veal the existence of any study which addressed itself to the questions
investigated in this thesis. In fact, the references indicated that there
is little in existence which has any direct relevance to the current in-
vestigation.
Only one abstract 'On supervising student research' (Seeman, 1973)
suggested any similarity to the topic of the present study. A detailed
examination of this paper showed that it was an account of how one super-
visor had thought about the problem of teaching research skills and the
recommendations that he had made as a result of his experiences with post-
graduate students. Seeman 's observations were based on introspection and
an awareness of the demands made upon supervisors, from the point of view
of somebody who had not yet forgotten what it was like to be a postgradu-
ate student. His comments arose from the system in the United States,
which is different in several ways from the British system. Nevertheless,
they are of interest to the present study.
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The main point that he makes is that the present student and super-
visor (adviser-advisee) relationship is a symbiotic one that needs to
be changed into a relationship with clearly differentiated boundaries.
He says that the way to do this is for supervisors to encourage their
students to value and trust their own experiences. The advantage of
using their own experience to further the research task would be that
the new knowledge created during the process of 'becoming a scientist'
would in turn, help the students to become more autonomous. This occurs
merely by the student's recognition of the inevitable link between the
experiences of the knower and the generation of new knowledge. Such an
approach places the knower at the centre of the development of knowledge.
Polanyi (1958; 1969) was concerned with the knowing process and stressed
the importance of tacit, or personal knowledge. Seetnan acknowledges this
subjective element in research and so urges supervisors to help their
students become independent by accepting a two-stage approach to super-
vision. During the first stage the supervisor has the responsibility of
deciding whether the proposed work is of the required standard and if the
student has the necessary potential to carry it through. He sees this
difficult decision as seeking a minimal, rather than an optimal, point on
which to base future discussions with the student. The second stage
begins when he adopts a colleague-consultant role which places responsi-
bility for their work firmly onto the students themselves. This planned
procedure differs from a laissez-faire approach by having clearly defined
structure and accountability. It also has a devolvement of power from the
supervisor into a more symmetrical, give and take kind of relationship with
the student.
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2. What has been written about research students?
Despite the disappointing results of the computerized search, several
relevant studies were discovered by xxre conventional means. Academics
in Britain who have their Ph.D.s in psychology and are now in the posi-
tion of being supervisors to research students have questioned the process
that leads to the award of the Ph.D. (as Seeman had done in the United
States).
Wason (1974) referred to
(1) the lack of a regular work schedule,
(2) the difficulty of finding a problem on which to work,
(3) the problems he had encountered during supervision,
(4) the confusion experienced by the new postgraduate.
He also commented on the difficulties the students encountered when
writing the thesis, which he assumed to be done after the research had
been completed. These are factors which have been explored in some depth
in the present study.
Baddeley (1979) was more critical in his analysis and asked whether
the Ph.D. degree in psychology was becoming devalued. He referred to
(1) the narrowness of a training that concentrates on a single topic,
(2) the narrowness of the thesis that results from it,
(3) the training and whether it has any relevance at all to either an
academic or an industrial career.
He concluded that the present system failed to provide adequate research
training for many postgraduate students.
His main interpretation of the problem was that the non-directive
tradition in Britain means that the supervisor may do very little during
the early years of a research student's work, due to the difficulty of
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steering an adequate line between laissez-faire and firm direction. He
also referred to the relative uselessness of thesis writing as a training
to communicate research findings.
The thesis is a problem for research students and their supervisors
which has also been identified by Frances (1976), a professor of
hydraulics, working in the area of civil and mechanical engineering. He
was particularly concerned about the ambiguity present in guidelines for
students, supervisors and examiners. He points out that within the con-
text of the Ph.D. thesis, originality has never been defined. He lists
a number of ways in which the students being examined may be considered
to have shown originality. These are by:
(1) setting down a major piece of new information in writing for the
first time,
(2) giving a good exposition of another's idea,
(3) continuing a previously original piece of work,
(4) carrying out original work designed by the supervisor,
(5) providing a single original technique, observation, or result in an
otherwise unoriginal but competent piece of research,
(6) having followed instructions and understood the original concepts,
(7) having many original ideas, method and interpretations all performed
by others under the direction of the postgraduate,
(8) showing originality in testing somebody else's idea.
He concludes that the examiner's interpretation of this ambiguity is an
important component in the decision whether or not to award the Ph.D.
degree.
These three approaches are similar in that the supervisors all express
concern about the system of learning to do research for the Ph.D. degree.
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Baum (1979), an academic researcher, summarized the problems currently
inherent in the system as:
(1) uninterested supervisors
(2) unhelpful research samples
(3) frustration
(4) boredom
(5) lack of research training
(6) deadening of enthusiasm.
He also pointed out that even the 'failures' of this system were among
the successes of the initial degree stage. He concluded that it seems
to be the manner in which the present system is operated that is at fault.
Rudd (1975) based his study on the results of interviews with 696
British postgraduate students. He estimated that a quarter of all re-
search students were seriously dissatisfied with the supervision that they
were receiving. He did not, however, attempt to link the supervisors' ex-
periences to those of the students. Yet it is argued throughout this
thesis that the progress of the research is nre likely to be a function
of the relationship between the student and supervisor than the behaviour
of either one of them.
3. What is known about the training of research students?
As it happens, it was from his experiences in supervising postgraduate
students as well as working with clients (patients) that Kelly (1955)
first introduced personal construct theory. He noted that in his role of
'thesis director' at Ohio State university in America he was engaged in
similar activities to those in which he engaged in his role as therapist.
He describes these as:
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helping the person to 'pinpoint the issues, to observe, to become intimate
with the problem, to form hypotheses either inductively or deductively, to
make some preliminary test runs, to relate his data to his predictions, to
control his experiments so that he will know what led to what, to general-
ize cautiously and to revise his thinking in the light of experience'
(Kelly, 1963).
Kelly's approach states that we perceive the world through our own
personal pair of goggles. We all bring our own unique history and experi-
ences to situations and this affects how we construe them. He emphasized
the individual as the maker of meaning and believed that in order to
understand people's behaviour it is necessary to know how they construe
their situation. People are neither prisoners of their environment nor
victims of their biographies, but active individuals struggling to make
sense of their experiences and acting in accordance with the meaning they
impose on these experiences.
Other approaches to learning often assume that teacher and learner
alike both perceive the learning situation in the same way. The Ph.D. is
a learning situation where the students are encouraged to seek out infor-
mation for themselves and might incorporate the idea of developing the
ability to learn from mistakes.
The new postgraduates have spent long years at school receiving
knowledge that helped them to pass examinations. It is probable that
their undergraduate courses were also based on a model which resulted
in the handing out, as opposed to seeking out, of information. Snyder
(1967) noted that, at the undergraduate level, very bright students were
always asking questions. These students were regarded by the staff as a
nuisance.
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This means that those qualities most likely to be needed for a
researcher, i.e. curiosity and the ability to see different possibilities
in a situation, may be discouraged in the population from which research
students are drawn. Further, that the very students who would be most
suited to research are those who would have had more negative experiences
with members of the academic staff. Within the context of this thesis and
the questions being considered, it seems that a predisposition for an un-
successful student and supervisor relationship may be being set up by the
university system.
Yet what Snyder observed is merely a continuation of what occurs at
an earlier age. De Bono (1973) states that at the end of long years of
formal education, there is a deterioration in the thinking ability of
children which is reflected in their attempts to solve problems. He shares
Bruner's (1972) view that schooling in our society not only makes it un-
necessary for the learner to think, but also makes it difficult for the
pupil who comes up with an unacceptable, new point of view. He describes
the process of the reduction of fantasy, imagination and clever guessing
to a minimum. Yet these are precisely the characteristics that are needed
to do good research.
In a discussion of what happens to the learner during the process of
learning, Thomas (1977) argues that learning criteria are continuously
being generated by the learner. These criteria are then used as yardsticks
against which the learner subjectively evaluates progress. He says that
by considering his or her learning experience from different points in time
the individual will perceive it differently. This means that individuals
see completed projects quite differently from the way in which they saw
them while they were working on them. Thomas suggests that this is be-
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cause it is only retrospectively that people can recognize the learning
that has occurred. Such recognition is not possible at the time that
learning takes place. This idea is relevant to the present study because
it goes some way towards explaining y people's perceptions of their Ph.D.
change over time.
Abercrombie (1966) speaking of undergraduates, points out that the
student sees the teacher as more remote than the teacher sees the student.
She stresses the fact that a student's perception of the teaching relation-
ship is more asymmetrical than a teacher's perception. This observation,
together with that noted by Wason concerning the effort needed for a new
postgraduate to address a member of the academic staff by their first name,
is important within the context of the present study. This is because the
effects of the student and supervisor relationship on the outcome of the
postgraduates' research will be considered in some detail in this thesis.
The present state of knowledge is mainly concerned with information on
supervising based on introspective accounts of supervisors, and with statis-
tics on non-completion rates based on large scale surveys of postgraduate
students.
A repertory grid study was carried out by Runkel and Damrin (1961) who
attempted to discover changes that occurred while trainee teachers were
studying for their qualification. They found that at the beginning the
students were viewing children in terms of many dimensions that were both
complex and unhelpful to them as teachers. At a mid-point in training the
students were using only a few, simple dimensions and by the time they had
completed their course they were viewing the children with the help of more
dimensions than they had been using half-way through. During the course
they identified aspects of the children in their situation that were use-
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ful to them in their work as teachers. This begins to explain how people's
perceptions change.
The following explanation for this phenomenon has been proposed by
Bannister and Mair (1968). 'This suggests that the aim of training might
have been first to beat all the nonsense out of the trainee and get him to
concentrate on one or two "important" things. When the subject had re-
covered from the impact of the focusing, he could again individually
elaborate his construction of the teaching situation' ( p . 209). Perhaps
the same thing is happening to research students.
In fact, McKnight (1981) has related such a cycle to research projects
and suggests that 'in the early stages of a project one expects construing
to be fairly undifferentiated. He says that the lack of differentiation at
this point can be seen as reflecting a lack of experience. As the project
progresses and experience is gained, so differentiation increases up to
some maximum which probably occurs after all the work is completed and
prior to writing the report'. McKnight's students were working on their
undergraduate projects but it might be that postgraduate research students
too are expected to write a thesis at precisely the time that they are
least able to co-ordinate their findings into an integrated whole, i.e.
before there is a small but organized anunt of differentiation.
4. What research has been done of people engaged in research?
Studies based on large scale survey of wastage rates ang postgraduate
students continue the gloomy picture drawn by the academics who have ex-
pressed concern. Taking nine years from registration as their point of
departure, Rudd and Hatch (1968) found a 50 per cent dropout rate among
Arts students and 15 per cent among Science students. The Social Science
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Research Council reported in 1980 that less than a third of postgraduates
funded by them completed their Ph.D's in four years. Wright (1965) re-
ported that only half of her sample of 61 higher degree students had com-
pleted after eleven years. New postgraduates seem to be at a disadvantage
when starting their research degree course. Why should this be so?
Welsh (1978) discovered that there was dissatisfaction with super-
vision due to insufficient contact between the postgraduates and their
supervisors. The degree of formality the new graduates have been used to
within the educational system, coupled with the effect that the system has
had in discouraging original thought have both to be overcome before they
can really start to generate ideas and discuss them with their supervisors.
She has stressed (1981) the importance for supervisors to communicate to
their students the necessity of adopting a structured approach, based on
effective planning, if they wish to complete their Ph.D. successfully.
Katz and Hartnett (1976) looked at graduate education in America
from the point of view of the contribution it makes to the development of
the person by helping to blend the intellectual and the emotional. They
point out that little attention has been given to students and what happens
to them during their postgraduate careers. A significant point made by
them concerns the lack of feedback from supervisors to their students.
They recommend that supervisors should become more nurturant even if this
nurturance was only to extend to introducing current students to those who
had recently received their Ph.D. They are critical of the narrowness of
the topics studied and the standard of writing in theses. These made-
quacies are attributed to the system and the supervisors' place in it and
not to any inherent lack of ability in the postgraduates.
Nordbeck and Maini (1970) stated that what was significant about po-
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tential researchers compared to a control group of young graduates, was
that they could formulate a greater number of problems in their respective
subject areas although these were not necessarily 'better' problems than
those formulated by the control group.
Continuing their study of young research workers in Sweden, Maini and
Nordbeck (1972) identified five main phases in research: (1) preparatory,
(2) planning, (3) data collection, (4) analysis and interpretation of data,
and (5) report writing. They stressed the importance of critical moments
in the individual research process which can occur at any time during
these phases. A critical moment is defined as 'such isolated or recurrent
incidents arid periods experienced by the researcher as being crucial for
the progress and results of his research'.
The five phases noted by the Swedish team are all important aspects
of what occurs during the process of research, but the emphasis in this
thesis is on process as a continuous development of interconnected activi-
ties. These activities include all of those identified by Nordbeck and
Maini as phases, but need not necessarily occur in strict linear succession.
Nordbeck and Maini's study of the psychology of the researcher differed
from the study of postgraduates learning to do research because new post-
graduates are confronted with the confusion noted by Wason (1974) at the
same time as they would be entering the preparatory phase of Nordbeck and
Maini. In addition, new postgraduates are aiming to complete a research
project in three years while also hoping to gain the Ph.D. degree which
qualifies them as research workers. In order to achieve this, they have
to complete the research and write the report by which they will be as-
sessed. Therefore, although there are overlaps with the Swedish project,
the study of postgraduate students learning to do research differs from
- 38 -
the study of research workers doing research, even though their sample
included postgraduates as well as post-doctoral researchers. For these
reasons, the present investigation aims to look at the whole process of
learning to do research rather than concentrate in depth on any single
aspect of it.
The next two sections refer more directly to two of the questions being
asked in the introduction to this thesis. These are:
How do postgraduates plan their work?
and, What is the role of writing in learnthg to do research and to report
it?
5. What is known about planning work as a psychological activity?
There is very little that is known about the psychology of planning but,
according to Miller, Galanter and Pribram (1960) who are responsible for
the seminal work currently available on this topic, planning is 'an indis-
pensable aspect of the human mind' (p.102). They define it as 'any hier-
archical process in the organism that can control the order in which a
sequence of operations is to be performed' (p.16).
The definition of planning being used in this thesis is: A strategy
designed by an individual to achieve a specific goal in a given period of
time. Such definition is more in keeping with Jaques' (1976) notion of
time-span and McClelland's (1955) theory of motivation than with Miller,
Galanter and Pribram's concept of planning.
Their conception of planning is similar to a program for a computer.
They postulate a TOTE model with an inbuilt feedback loop.. This unit com-
prises a Test - Operate - Test - Exit routine and is offered as an explana-
tion of behaviour in general. Their hierarchy of TOTE units assumes that
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the planners are able to evaluate their own actions from the feedback con-
tained in the operation before initiating the next sequence. This assumption
is not necessarily correct as it is possible that any discrepancy between
'what is' and 'what should be' at the 'test' phase is not obvious to the
planners.
There are other points in Miller et al. 's conception of planning that
are not in accordance with the idea of planning as it is used in this
thesis. For example, they state that different people plan on different
time scales from each other and that different people fill in more or less
detail of a plan. These differences are put down to stable personality
characteristics of the individual planner.
It is precisely the amount of time and detail in a plan within one
individual that is of particular relevance to the topic of this thesis.
A flexible plan for Miller et al., is one where the parts can be performed
in any order, e.g. writing five letters. A flexible plan within the con-
text of this thesis is one that can be modified as a result of information
received from operating on parts of it, i.e. feedback from an action may
lead the individual to change the plan to some extent. The change could
relate either to time or task, or both. Miller et al. do not insist on a
specific goal and are not interested in precise time scales. They are con-
cerned with the execution rather than the formation of plans (p.69) (original
emphasis). The concern in this study of the postgraduates is with the cog-
nitive structures lying behind the execution of a plan; the execution here
would be the behaviour which results from the plan. Miller et al. make the
assumption that plans are constantly being revised after they have begun to
be executed but do not state how this happens. It is the mechanisms
through which this revision occurs that are the object of interest in this
thesis.
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Furthermore the conception of planning employed by Miller et al. is
too general for purposes of this thesis. Within their definition of plans
they include the notion of cognitive maps (knowing where to find a recipe
book) ,memory (selection and retrieval of metaplans to generate plans), and
behaviour (operating on the environment and evaluating feedback). The
idea of plans being stored and available for a certain specific time is
not really relevant to the idea of plans as an intention to achieve a
specific goal in a given time, and does not account for planning on differ-
ent time scales at the same time.
Borger and Seaborne (1960) also comment on the generality in Miller
et al. 's use of the term. They say that both conscious and unconscious
processes are included in Miller, Galanter and Pribrain's concept of plan-
ning, and draw attention to the computer-like and programmed aspect of be-
haviour using the term plan. This idea in particular is not consistent
with the model of man as an actively construing planner, which is the
model used in the present study.
Initially, the new postgraduates have to plan a programme of work in
conjunction with their supervisors. This may take the form of a general
overall plan for the three years, or a series of more detailed, short term
plans with specific deadlines, or both.
Planning work is a theme which Jaques (1976) develops on the basis of
this theory of time-span. Time-span of discretion is the longest period
of time over which an individual can use his own judgement and tolerate
uncertainty. The relationship between time-span and planning, according
to Jaques (1978), is that the longer ahead the goal, the greater is the
amount of information that needs to be organized from the start. The
longer the task, the more complex it usually is and therefore the greater
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the number of circumstances which need to be anticipated. The amount of
initial information required and the number of sub-categories into which
this information is organized will be determined by an individual according
to his time-span capacity.
This means that different people will require different lengths of
time for planning work and setting short-term goals, and that the amount of
information to be organized at different stages of the plan will also vary
from one person to another. This coincides with the view taken by McClelland
(1955) in his explanation of the need to achieve.
According to McClelland the achievement motive demands that an individu-
al must continually work with more and more complex situations in order to
avoid boredom. His theory is 'hedonistic' in that it is based on the af-
fective, or emotional, component of personality which constantly needs to
be satisfied. He also relates level of intelligence to the need to achieve.
He concludes that, in order for satisfaction to be reached, any of a
numerous and complex variety of methods could be implemented. Because of
this it becomes a highly individual matter.
These two studies, while relevant to the idea of planning work, are
primarily concerned with managing work through time and the need to achieve.
However, they are more consistent with the approach to planning being taken
in the present study, than is the approach taken by Miller, Galanter and
Pribrain. Both are concerned with the individual and while Jaques is
primarily interested in time, McClelland places emphasis on goal. In this
study the process of planning at the individual level, will be considered
with particular relevance to the time taken to reach a specific goal -
the Ph.D.
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6. What is known about thesis writing?
The Ph.D. thesis is the product on which assessment of the students' work
is eventually based and the critics of the present system are unanimous
in their comments regarding the difficulties experienced by students at
the 'writing up' stage of their research. Baddeley (1979) discussed prob-
lems of adequate supervision in writing and the training of writing skills,
Wason (1974) described procrastination and incoherence in presenting results
in written form.
Murray (1978) refers to writing as a process of rewriting and explains
that writers read and rewrite to discover what they have to say. He sug-
gests a technique to improve writing skills where students' successive
drafts are examined to see whether the later drafts define and refine
meaning more effectively than did the earlier drafts.
In a study of writing among 170 academic staff members, Lowenthal and
Wason (1977) also found rewriting to be an important factor in the writing
process. They identified two distinct writing types in their survey. They
described these types as:
(1) those who see writing as a serial process in which the words are
corrected as they are written and who plan their writing in detail
before beginning to write;
(2) those who can only think as they write and compose a succession of
complete drafts.
They discovered, too, that some people achieved great satisfaction from
the act of writing while others described it as an extremely painful experi-
ence. It would appear that these latter members of the university staff are
similar to postgraduate students with regard to the pains and problems suf-
fered while trying to write.
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Commenting on thesis writing from the student's, rather than the
supervisor's, point of view McGuinnes (1974) says that points develop as
one writes and that thesis writers will not know what their thesis is
about until they have written it. She, too, stressed the importance of a
series of rewritings. The emphasis on rewriting and learning from what
has been written suggests that, at the very least, writing helps to sort
out chaotic ideas. At the other extreme, this way of talking about writing
a thesis makes it sound as though what has been written controls the writer
rather than the other way around.
This is not as unusual as might be imagined. Cohen (1977) suggested
that writing played an important part in the process of psychological dis-
covery. He postulated a link between writing and creativity and reported
that many psychologists said that the only time they think was when they
sat down to write.
It may be that the difficulty in writing experienced by so many
academics at both the student and staff levels is due to a strong link be-
tween written language and thought. This is particularly significant when
considering the number of people who discuss their ideas and their work
(e.g. at conferences) but cannot write about them easily. Postgraduates,
too, can say 'well what I meant to say was ...' but have not managed to
write it in such a comprehensible manner. Written language has been refer-
red to as 'the means of discovery of new knowledge' (Olson, 1975). If
writing leads to discovery and not, as is generally supposed, discoveries
merely need to be put into writing, this may in part account for the experi-
ence of writing a scientific paper as the most difficult part of the work
for some academics. Murray defines writing as 'the process of using
language to discover meaning in experience and to communicate it'. He
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bases his argument primarily on observations of poets and authors. But
the assumption of a link between writing and thinking is supported by the
work of both Cohen and Wason with regard to academic and scientific writing.
It may well be that the definition used by Murray is also appropriate for
the postgraduate involved in thesis writing. In fact, the highly objective
language of science may be disguising the important subjective element of
discovery which results from experiencing the process of writing.
Certainly writing is important for the postgraduate students who need
to get some order out of their research data. The question is whether their
period of learning to do research has included acquiring the necessary
skills. Pirsig (1974) described his teaching method for people having
writing difficulties; it was simply to define the topic as narrowly as
possible. The illustration he uses was originally intended as a project
on the United States, this narrowed to the main street of the town, then
the front of one building and eventually one brick of the building. This
exercise was twofold: (1) to force concentration on a well defined area
that had not been written about before and (2) to minimize the risk of
imitation.
If the skills of writing cannot be defined but can be taught as Pirsig
implies, then perhaps they resemble the skills needed to do research which
are also never articulated to the students. It is precisely these skills,
implicit though they may be, that students are required to learn during
their three years as postgraduates. Writing the thesis is known to be a
particularly problematic area for Ph.D. students. Difficulties experienced
at this time may be due to the ancunt of thinking that needs to be incorpo-
rated into the work of organizing the research into a coherent whole at a
time of maximum cognitive differentiation.
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Summary
From this particular selection of literature it has been possible to
establish that there is a paucity of information regarding postgraduate
research degree training. The computerized search yielded only one paper,
based on the Mierican system, while the four articles most directly rele-
vant to this study were based on introspective accounts from the point of
view of the supervisor. It suggested that new postgraduates experience
certain difficulties with regard to supervision and that only a small pro-
portion of them complete their Ph.D.s in four years.
Much of the information relative to the training of research students
was extrapolated from information about students at the undergraduate level
of our education system. The research on researchers showed a slight
tendency to confuse postgraduate and post-doctoral research workers but
nevertheless gave some useful information relevant to this study. The
ability to generate problems and an awareness of critical moments were
identified as significant features of young researchers in Sweden. The
Swedish studies also discussed the existence of five main phases during
the process of research.
The answer to the question 'what is known about planning work as a
psychological activity?' was 'very little'. The most significant con-
tributors to this field used 'planning' in such a way that very little of
what they argued could be usefully applied to the postgraduates in this
study. However, other theorists, concerned with managing time and with
motivation towards a goal could be interpreted in a way applicable to the
psychological planning of work.
Although very little is known about thesis writing, rather more is
known about writing in general. Writing was referred to as 'a process of
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rewriting' (Murray, 1978). It was described as a serial process for some
and a succession of complete drafts for others. It could be a source of
great satisfaction or an extremely painful process.
The student and supervisor pair as an asymmetrical role relationship
has not been formally studied, but personal construct theory provides a
conceptual framework from which such a relationship may be viewed.
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CHAPTER 3
RELATIONSHIP BETWEEN THE THEORETICAL
FRAMEWORK AM]) THE METHODS USED
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Introduction
This chapter describes the reasons for the methods of data collection and
analysis used in the study. The seven case studies were analyzed and
interpreted from within the framework of Kelly ' s Personal Construct Theory.
The format of the chapter is designed to give a rationale for the
methodology followed by a brief introduction to the link between Personal
Construct Theory and the repertory grid. It concludes with some criticisms
of the grid technique as a research tool. The methods themselves are de-
scribed in more detail in the next chapter.
Rationale for Methodology
As there is very little research or theory existing on the distinctive
ways in which postgraduates tend to do research, the main purpose of this
study was exploratory rather than confirmatory. An exploratory study
requires a discipline no less rigorous than that associated with the
methods of data collection involved in the experimental, hypothesis testing
and large scale survey models of research. But it deviates in many re-
spects from the more traditional models. The differences arise primarily
because the aims of the research are different.
In the exploratory study the aims are:
(1) To research interesting problems which are not susceptible to the
requirements of more traditional methods.
Glazer and Strauss (1967) emphasize the contribution that can be made to
knowledge by the generation of new ideas and theories to be tested. Once
this has been achieved the exploratory research can be complemented by
the introduction of experiments and surveys. They also stress the im-
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portance of avoiding the traditional approach when to use it would result
in restricting choice of problem to suit a particular method rather than
vice versa.
(2) To generate hypotheses rather than to test them, but to be as
rigorous as possible while doing so.
The point here is that experimental methods control out extraneous, but
often relevant, variables. In the natural setting such variables are
noted and their effects described as far as possible. Exploration, rather
than experimentation, is the keyword. The next chapter describes the pro-
cedures adopted to fulfil these requirements.
(3) To produce comprehensive findings from the everyday world by using
systematic techniques to study real-life situations rather than the
more artificial experiment and laboratory based studies.
Battersby (1981) has pointed out that the type of methodology suited to
studying topics located within their natural environment demands a strin-
gent discipline. Instead of rigorous experimental hypothesis testing,
the case study looks for patterns and structures from which concepts may
be developed for future investigation. It permits individuals to elabor-
ate on their personal interpretation of events. The information obtained
by these means, makes it possible to identify where later, quantitative
studies should be focused. More specific questions may be posed at that
later stage, and any original hypotheses, which may have been derived
from the qualitative data of the earlier, exploratory study, can be tested.
If this work were to be extended at some time in the future, some of the
more traditional techniques could be used. These might take the form of
structured questionnaires, based on topics identified in this study, or a
controlled experiment involving two groups of students and their super-
visors.
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The case study involves an intensive investigation of the people
involved covering all relevant aspects of the complex process that is
being researched. It usually continues over an extended period of time.
The data collection for the present study was carried out over the three
years that a Ph.D. is supposed to take from inception to completion. This
three year period of registration for a higher degree was the same for the
author as it was for the postgraduates being studied. The processes in-
volved in working for a higher degree such as defining a specific problem
on which to work, researching it and reporting it in writing, are necessari-
ly protracted. Therefore, any patterns that recurred, either over time or
between the student and supervisor pairs, could be monitored and recorded.
As Wason (1974) has suggested, these processes, undergone while working on
an activity, may alter the perception of the activity itself.
In addition to taking account of the longitudinal nature of such pro-
cesses, the case study approach is well suited to looking for patterns in
order to formulate tentative hypotheses. There was no need for a large
sample at this stage of exploration where the important thing was to obtain
systematic data from a real-life setting. In fact, as it was not at all
certain at the start of the research what the important issues were likely
to be, it was neither sensible nor practical to engage in experimentation
or survey type research. The most appropriate time to introduce experi-
ments and surveys to test any hypotheses that may have been developed, arid
so build on the discoveries of exploratory research, would be after the ex-
ploration has been completed.
The in-depth design was structured so that a wholistic picture of each
of the pairs who made up the cases could be gathered by using several data
collection techniques.
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These were;
1. individual interviews
2. repertory grids
3. feedback interviews, based on computer analyses of the grids
4. free writing
5. progress rating forms.
The systematic use of different methods has been mentioned by Webb
et al. (1966). They say that there is a possibility of bias occurring
in data due to different kinds of error creeping into different methods.
Therefore, using a variety of methods is a way of increasing confidence.
The advantage of using a number of different methods is that each may pro-
vide a differing view of the phenomena in question and hence minimize the
risk of a distorted picture which might arise from the use of any one par-
ticular method.
The value of following a small number of student and supervisor pairs
over the whole period of the students' registration for a higher degree
was that the people involved could be studied in their natural setting.
In addition, the different stages of their work could be monitored and the
meaning to them of what was happening could be explored. The amount of
detail required in order to achieve this depth of research was such that
a larger number of cases would have been impractical.
In traditional research based on experimentation and/or large samples,
individuals are viewed from the point of view of a detached researcher.
Extraneous variables are eliminated as far as possible and the motivation
of the subjects usually discounted. The aim is to obtain quantitative data
that can be compared statistically, and replicated on other occasions, in
other places, by other people. Tried and proven, as this 'experimental'
method is, it is not suitable for all purposes.
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Harré (1977) has argued for an intensive, rather than extensive,
study in order to find out how people come to act as they do in a real
life setting. He suggested Kelly's (1955) personal construct approach,
based on the cognitive resources of the participants, as a model for ex-
planation in psychological science. Harré was concerned to move away
from studies of 'independent and dependent variable' treatments. He ex-
plains that this is because the extensive study gives rapid results but
often tends towards the trivial in terms of what it is that is being in-
vestigated. Therefore, in order to use the extensive study in a more ef-
fective way it would be sensible to base the decision of what is to be
investigated on the results of an earlier problem-defining study.
Harré and Kelly both believe that what people do is conditioned by
their conceptions of what is going on in the changing situations in which
they place themselves. Thus, the decision to work from a conceptual frame-
work of Personal Construct Psychology (Kelly) was a direct result of the
aim of the author to explore a little known area. This theory emphasizes
the point of view of the individuals being studied. A somewhat more de-
tailed explanation of it is given in the pages that follow in order to
make explicit the links between Kelly's theory and the use of the repertory
grid for this research.
A carefully defined in depth study was undertaken of what happens to
people as they learn to do research. The repertory grid technique, de-
scribed in the next chapter (pp. 75-80) is a movement towards a marriage
of the clinical, projective, qualitative method of research with a slightly
more rigorous, structured, quantitative method. The reason for choosing
to use the grid, a method that would permit some form of quantification,
was in order to ensure that certain valuable information, not available
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from the purely qualitative technique, would be revealed. In addition,
it was hoped that a certain amount of organization of the data would
result from the grid and that this organization could be used as an aid
to understanding the information derived from the more informal methods.
The Repertory Grid and its Relationship to Personal Construct Theory
When Kelly (1955) first introduced the repertory grid it was used only
for significant people in the life of the individual being considered,
and was known as the Role Construct Repertory Test.
More recently it has been used with a variety of elements, including
inanimate objects and abstract ideas, e.g. in personnel management with
parts of a job as the elements (Easterby-Smith, 1980); in politics using
attitudes as elements (Slater, 1980); and Runkel and Dainrin (1961) used
grid methodology to explore the way in which student teachers learn their
subject.
Elements are chosen to represent the area in which construing is to
be investigated. For example, if it is interpersonal relationships, the
elements would probably be people. Elements can also be groups of people,
such as colleagues at work or members of the family; they can be objects
such as books; events such as holidays; and they can be experiences such
as selecting a career, or participating in a drama production.
The distinction between elements and constructs has been examined by
Smith (1978), who defines elements as the objects of people's thoughts,
and constructs as the qualities that people attribute to those objects.
Humphries (1973) refers to the grid as a two way classification of data,
consisting of a set of things rated called elements, and a set of rating
scales called constructs.
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A construct differs from a concept in that it is bi-polar. Black
and white are two separate concepts whose opposites are 'not black' and
'not white'. Therefore, a person's shoes could be just as much 'not white'
as a forget-me-not and her blouse could be as 'not black' as a pillar box.
Kelly rejected the notion of concepts and assumes a different structure of
thought. He says that we see things in terms of how different or similar
things are to each other. It is the idea of a contrast that separates
out Kelly's notion of a construct from the traditional idea of a concept.
A concept sometimes includes a connotation of 'natural' or inherent features
while a construct is always only an interpretation.
A construct is the way in which we look at something and determines
the interpretation we make of it. Suppose somebody construes in terms of
a 'black' vs. 'white' construct. Such things as her blouse, shoes, the
paper on which she writes, the skin of her neighbour, etc. are amenable
to the 'black' vs. 'white' construct. Although it is possible for the
construct to be misapplied - she may call her grey blouse white when her
friend sees it as black - it is still applicable to those things which,
for her, can be either black or white. The same is true for an inappropri-
ate construct; merely to construe her neighbour's skin as black may not
be a very informative way to look at her neighbour. However, there are
other things, such as a pillar box or forget-me-not, for which this con-
struct is obviously irrelevant.
People vary in the number of constructs that they use in their ap-
preciation of something, or somebody. One person may see a chair only
in terms of its function and another may employ so many dimensions in her
perception of the same chair that it becomes quite unique for her. For
example, a client may see a hairdresser's chair as a place to sit while
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having her hair washed. The hairdresser, on the other hand, would have
chosen it for the angle it could reach, the material from which it is
constructed, the shape, portability and storage design built into it,
its cost and durability.
A construct system is a way of seeing that is determined by our atti-
tudes and experiences. It results from our perceptions of similarities
and differences between objects and events. Our present perceptions are
open to question and reconsideration - 'even the most obvious occurrences
in daily life might appear utterly transformed if we were inventive enough
to construe them differently.' (Kelly, 1966, p.1). This idea is the basis
of the philosophical position known as 'constructive alternativism'.
Construct systems are unique to each individual and, because of this,
our experience of the world is different from the next person's. For ex-
ample, let the play 'Whose Life Is It Anyway', a story of an artist para-
lyzed as the result of an accident, be taken as an element. One person
may say that it is about illness vs. health, the second person that it is
about euthanasia vs. murder, the third that it is about personal freedom
vs. society's values, another that it is a comedy rather than a tragedy
and yet another that the principal actor could have been a woman instead
of a man. All these people have different opinions about the element
which are determined by their values and expectations. Each of them
brings a different set of constructs to bear on what they are seeing.
The person who saw it as a comedy may also have seen it as suitable
for a female star and as being about personal freedom. In this case the
individual has applied three constructs to the one element. The element
is, of course, the play and the constructs are comedy vs. tragedy, female
star vs. male star and personal freedom vs. society's values.
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According to Kelly's theory and to empirical work with the repertory
grid by other researchers (Runkel and Danirin, 1961; Bannister and Mair,
1968), it is usual for the way in which we construe aspects of the world
to change over time. This change is concerned with the amount of differ-
entiation with which people view particular elements.
Kelly included two different cyclic processes in construing within
his theory of personal constructs. One was to do with learning, which
Kelly saw as a general life activity, and the other he referred to as a
creativity cycle. The creativity cycle involves using 'loose' constructs
which can be linked to each other in different ways until one way is ac-
cepted as more useful than the others. When this happens the constructs
are 'tightened' so that people can see where they have got to and try out
the ideas.
This can be interpreted to mean that initially, when a person is new
to an area one would expect a lack of differentiation, i.e. most aspects
would be treated equally. For example, an untrained person might construe
'flowers' by their appearance arid group them accordingly into 'tulips',
'carnations', 'roses' etc.
Once an individual starts to explore an area and becomes familiar
with parts of it there is a period of high differentiation. For example,
if this person were to study botany she would probably categorize flowers
into one or two important parts such as 'stamen', 'pollen' etc. At this
time, most aspects are treated separately and difficulty might be experi-
• enced when attempts are made to co-ordinate all the individual components.
By the time she has become a specia st in botanical classification
she would use a taxonomy for categorizing flowers that was at the same
time more complex than the two preceding systems, but less differentiated
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than it had been during the learning period. However, this new and expert
way of viewing flowers would be qualitatively different from the original.
At this point the way in which the topic is differentiated in the person's
thoughts helps her to grasp the significant features without being confused
by more trivial details. Even if there were to be a similar number of re-
lationships between constructs, the constructs themselves would be grouped
in quite a different way to the earlier groupings, and would probably in-
clude different constructs to those she possessed before she became a pro-
fessional.
This way of interpreting Kelly discriminates between learning about
something specific and the kind of learning that occurs as a result of
living our lives.
A construct system is constantly changing and becoming more complex
as we learn more about our environment. We build up our picture of the
world by construing patterns in events from the ways in which they re-
semble or differ from each other. Constructs are personal, bi-polar ab-
stractions used by people to structure aspects of their world, for example
- doing a Ph.D.
Some Criticisms of the Repertory Grid
The repertory grid is not a test, but a methodology aimed at revealing an
individual's personal construct system as clearly as possible. It has
sometimes been rejected as a diagnostic tool on the grounds that it cannot
be validated, except from within the construct system of the individual
being investigated (Foulds, 1973). It has also been said that the concept
of reliability, or stability of measurement, is thrown overboard in this
particular method of psychological assessment. Further, that it takes
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only cognitive measures, while purporting to look at the total individual
(Bruner, 1956). The decision to use the grid in this study was only made
after these particular criticisms had been carefully considered.
Concerning reliability and validity, Kelly himself said that re-
liability was 'that characteristic of a test which makes it insensitive
to change.' (Quoted in Fransella and Bannister, 1977, p.82.) He also
said that validity was 'the capacity of a test to tell us what we already
know' (quoted on p.92). This study is concerned with a topic about which
very little is currently known. Its primary focus is the extent to which
student's experiences of the process being explored change over time. For
these reasons the criticisms based on traditional concepts of reliability
and validity were considered to be less relevant to the case studies of
this project than to other, more experimental types of approach.
Bannister and Fransella (1971), summarize several research projects
using the repertory grid and conclude that it permits a variety of valid
inferences to be drawn. Further, that accurate predictions could be made
and patterns identified when grids were used in single case studies.
So far as Bruner's 'mentalistic' criticism is concerned, Kelly re-
jected the cognitive and emotional dichotomy, believing that a person's
psychological construction of external reality was the result of thoughts,
feelings, and sensory experience all interacting with each other. This
belief also explains why a person would not be expected to construe a
situation in identical terms on two occasions. The construct system is
in a constant state of flux because of the interactions between the
changing emotions, thoughts and sensations.
Even if this explanation was not acceptable, the criticism is not
really very relevant to the present study because it could be argued that
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doing research for a higher degree is primarily a cognitive activity.
But the explanation is relevant to this study because it provides yet
another reason for undertaking a holistic approach and avoiding post
hoc surveys.
As well as general criticisms of the grid, nre specific criticisms
have been directed at it as a tool for measuring aspects of a person's
psychological world. Such criticisms are based on some of the assumptions
which are built into the procedures for administering the grid.
Some of these criticisms were both relevant and important to the
present study. Difficulties that were encountered during the course of
this research were sometimes directly related to known criticisms of the
repertory grid as a methodological technique. How such criticisms affected
the data collection are considered in some detail in chapter 6. The delay
in presenting these considerations is mainly because they are concerned
with scaling and rating procedures which will be described in the next
chapter. The difficulties that were encountered can be nxre usefully dis-
cussed in relation to known criticisms but will be more easily understood
once the research has been described and results presented.
On the other hand, due partly to the new methods of analysis used for
the grid and partly to the nature of the study, certain predicted difficul-
ties were not experienced. The important thing to remember is that the
grids were being used in conjunction with other methods of data collection,
and it was easy to discuss with the postgraduates any difficulties that
were encountered as and when they arose. Because of this the author de-
cided that it was unlikely that any grave distortion of evidence would
result from using the grids in the way described in the next chapter.
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Implications of Using the Methods
The choice of method being used in this study meant that there was consider-
able interaction between the participants and the investigator/author.
Therefore, rather than being either an experimental or 'pure' research
project, this project was like 'action' research insofar as the methods
might have affected the outcomes to a limited extent. This would result
from a raised awareness on the part of the people being studied of the
issues involved, due to discussing specific problems and particular areas
of interest. Action research is a usual and accepted method of exploratory
investigation in industry (Foster, 1972; Argyris, 1970; Seashore and
Bowers, 1963) but has not been widely used as a methodological technique in
educational research. This is not to say that it is less than appropriate
in an educational context. On the contrary, Laurillard (1981) emphasized
that there was a swing away from psychometrics and towards action research
'at the coal face - in the classroom'.
It was not the intention to produce results from which generalizable
conclusions, applicable to all postgraduates in all universities could be
drawn. Instead, the research aimed to produce an accurate and comprehen-
sive description of the experiences of a group of postgraduate students
as they learned to do research and obtain their Ph.D. degree.
This thesis now continued with a description of the methods in detail
and then a report of a systematic study of what happens when postgraduates
first learn how to do research.
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CHAPTER 4
METHOD
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Summary of Methods
The methods will be discussed in greater detail in the pages that follow
but a summary is given here in order for the relationships between them
to be highlighted.
1. Interviews
Students and their supervisors were interviewed separately, regarding
specific aspects of the students' work. All interviews were conducted
in private arid with an assurance of strict confidentiality. The students
were interviewed every month for the three years and the supervisors
every six months. For the seven student and supervisor pairs in the
sample this amounted to approximately 300 interviews over the course of
the study. The students' and their supervisors' accounts were later com-
pared by the author.
2. Repertory grids
The repertory grid was used with the postgraduates to acquire more precise
and detailed information about areas identified by them as important to
the development of their work. The students appraised and re-appraised
their positions with regard to their Ph.D. in order to enable them to ob-
serve changes as they occurred. The information which resulted from the
use of the grid technique was then available for use in relation to the
interviews. Therefore, in addition to the regular semi-structured inter-
views, twice yearly the postgraduates took part in a 'feedback' interview
based on the computer analysis of their repertory grids.
3. Progress rating forms
Students and supervisors were given sentence completion sheets annually.
Those completed by the supervisors were used as report forms concerning
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their opinion of their students' progress in a number of areas. The sheets
completed by the students were used to assess their perception of their own
progress in the same areas. The quantifiable data from these forms could
be used for comparing students' and supervisors' estimates of the students'
progress over a given time. This data could also be used in conjunction
with the interview material to give a iicre precise picture of what was hap-
pening during the postgraduates' research programme.
4. Paragraphs
Every nxrnth the students wrote short paragraphs concerning their research
problem. These paragraphs described the work the students were doing at
the time of that interview, what they thought they would be doing at some
future date and what they had been doing some time previously. The para-
graphs were used by the author, together with the interviews, to assess
the rate of progress of the postgraduates' work. They were also used to
discover how accurate the students were at estimating their own progress.
The paragraphs helped with the interpretation of the supervisors' and
students' progress rating sheets and also interacted with the grid data
to give a picture of particular areas of concern at specific times.
The different degree of validity attached to the results of data col-
lected through these various methods is considered in chapter 6. Primari-
ly, the status of findings based on the paragraphs is more tentative than
that of findings based on the other three methods.
Role of Researcher
The postgraduates used the monthly meetings with the author to sound out
ideas for future action as well as to report grievances which bothered
them but which they felt unable to discuss with their peers or supervisors.
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This means that the seven postgraduates in this study have no idea how it
feels to do a Ph.D. without the opportunity to talk in considerable depth
about what they were experiencing.
The use of the grid-plus-feedback technique helped them to articulate
aspects of their thinking about their work that had not previously been
clearly defined. The feedback interviews often involved discussion of
specific areas which located the source of irritants of which the postgradu-
ates had been aware but which they had been unable to understand. This
sometimes led to a course of action, and often helped them to define their
roles as research students.
Similarly, the supervisors took the opportunity to explore with the
author, specific aspects of their own role in relation to the particular
student who was being studied. The author's interventions at both the
student and supervisor levels were kept to a minimum. Nevertheless, there
was still more involvement by a third party than is usual in the process
of learning to do research; hence the action research component of the
methodology.
The Institutions Involved
The author was a part-time lecturer in a technological campus university
and a postgraduate student in an old-established traditional university.
The latter was located in several buildings which covered an area of
several miles.
The 'red-brick' university had a four year undergraduate programme
which included several periods spent gaining work experience. The other
university had a more conventional three year undergraduate programme
which included a long summer vacation period not available to the students
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of the newer university. The higher degrees programmes of the two uni-
versities were more similar in structure than were their undergraduate
degree programmes but still there were obvious differences. Examples of
these differences are (a) the traditional university recruited a far
greater number of postgraduate students each year than did the techno-
logical university, (b) there were no Arts students at the newer uni-
versity, (c) the campus university had much stronger links to industry
than did the traditional university.
These differences of location, structure, demography and philosophy
were important for the study being reported. This is because it was
hoped that even though the sample was very small, any observable patterns
which occurred across the two universities would be reliable indicators
of the processes experienced during the course of a research degree re-
gardless of institutional variations. For these reasons, and because of
their easy accessthility to the author, the study was based in the two
universities described.
Selection of the Cases
For this study, it was necessary to select postgraduate students who:
(a) had supervisors who were agreeable to taking part in the study;
(b) were willing to spend at least an hour every month talking about
their work and
(c) would commit themselves to this arrangement for a minimum period
of three years.
In addition to the above, it was necessary that the cases should be,
as far as possible, representative of the disciplines involved in doctoral
research. Social Science students were, however, excluded as it was thought
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that the goals and method of the present study might intersect too closely
with their own research involvements.
Departmental secretaries of the two universities were contacted by
letter and asked to supply the names of people who had registered for a
full time M.Phil/Ph.D. degree for the first time in October 1976. It was
decided to involve only full time students in order to keep external in-
fluences on the progress of the research to a minimum.
From the lists of names supplied by the sixteen departments replying
to the introductory letter two names were randomly chosen, one male and
one female, from each departmental list. Letters were sent to these post-
graduates asking them to contact the writer regarding research into prac-
tical problem solving in the academic context (letter in appendix). The
thirteen postgraduates who replied to this letter were given appointments
to discuss the possibility of becoming part of the research sample. Only
nine of these students came for the preliminary meeting. Three of the
others could not participate in the research because they would be spending
their second year abroad and the one refusing had decided to become a part-
time student after an initial full-time year.
At the preliminary meeting, the respondents were told about the pro-
jected research. They were also advised that they would need to commit
themselves to being interviewed at monthly intervals throughout the whole
three year period of their higher degree training. All those who wanted
to take part in the study, seven of the nine, were accepted on condition
that their supervisors agreed.
The supervisors of those postgraduates who would be available and
willing to meet the author every month were then telephoned and an ap-
pointment to meet each of them individually was arranged. At these meetings,
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the supervisors were told about the research and that their postgraduate
student was being considered as a participant for the study. They were
asked if they agreed that this could happen and whether they themselves
would be willing to be interviewed about the student's work and progress
at six-monthly intervals. All seven supervisors were enthusiastic about
the projected research and agreed to participate in it.
Using the procedures described above seven student and supervisor
pairs were selected. The selection process continued for one academic term.
It was decided that seven cases would be a sufficient number for this par-
ticular study. The decision was due partly to the time it took to conduct
these preliminary interviews, partly to the difficulty of getting commitment
for three years and partly because of the analysis needed for what would
eventually amount to masses of qualitative data. The seven postgraduate
research students, from two universities, were interviewed at monthly inter-
vals over the three year period of their higher degree training. Four of
these students were from a college of an old, traditional university and
three were from a technological, 'red-brick' campus university. Six were
male and one female. The college students came from the departments of
astronomy, English, history and architecture. The campus students came
from the departments of bio-chemistry, nuclear physics and industrial
chemistry (see Table 2, p.68).
Confidentiality
Supervisors and students were told that all information obtained would be
completely confidential. They were assured that nothing that occurred
during the research would be reported in a form which would allow them to
be identified, to anybody except the supervisor of this study.
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This meant that the author would give absolutely no information to
either the student or the supervisor about the other, even if some par-
ticular item was specifically requested. Of course, the more usual guaran-
tees regarding anonymity in published results were also given.
As soon as the supervisors' co-operation was obtained, the postgradu-
ates were notified that, if they still wished to do so, they could become
one of the research sample and an appointment for the first interview was
made.
TABLE 1 POPULATION FROM WHICH THE CASES WERE DRAWN
Numbers of postgraduates registering for full-time M.Phil./Ph.D.
degrees in October 1976.
University or Institution 	 Male	 Female
Traditional	 A	 198	 98
Technological B	 42	 5
TABLE 2 STUDENTS AND SUPERVISORS TAKING PART IN THE STUDY
Institution A = traditional, college type university
Institution B = technological, campus university
Postgraduate Age Sex Institution Subject	 Supervisor	 Sex
Adam	 25	 M	 A	 Architecture	 Dean	 M
Bradley	 24	 M	 A	 English	 Lecturer	 F
Charles	 21	 M	 A	 Astronomy	 Lecturer	 M
Greg	 29	 M	 A	 History	 Lecturer	 F
Diana	 23	 F	 B	 Bio-chemistry	 Head of dept. M
Ewan	 24	 M	 B	 Nuclear Physics Snr Lecturer 	 M
Freddy	 22	 M	 B	 Industrial	 Head of dept. M
Chemistry
The supervisors included two women. Of the seven, only one had never
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had a postgraduate research student to supervise before. Three of the
supervisors were professors and heads of department; of these one was
made dean during the course of the research. All three had been super-
vising research students for about 25 years. The three remaining super-
visors had all had previous experience of supervision, and only one did
not herself have the Ph.D. degree.
The Interviews
Choosing the interview format
It was necessary for the postgraduates to report precisely how they viewed
their experience of learning to do research. Specialized, depth interview-
ing techniques take various forms from which the kind most suited to the
topic being investigated may be selected. There are structured interviews
where all respondents are asked identical questions. These may be either
closed or open ended. Open ended interviews permit the respondents to
elaborate on their answers before continuing to the next question; closed
interview schedules require a reply from a multiple choice of possible re-
sponses. While structured interviews use precise questions covering a
large range of topics, the responses may be superficial and many of the
areas investigated superfluous. Alternatively, some important features
which would not be predicted may be missed out completely. The data which
results from structured interviews is unambiguous to analyze and code, the
final information is mainly in the form of quantitative statistics, which
are very useful for making general statements about large samples.
There are also semi-structured interviews which focus on certain areas
but, instead of a question and answer format, the interview is conducted
as a conversation where the interviewer takes up a relevant point made by
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the respondents and encourages them to develop it. Semi-structured inter-
views open up areas to be discussed and the open ended approach means that,
instead of answering specific questions, the respondents will continue
with a particular train of thought. This allows them to reveal their own
point of view on the topic in some depth. It is the respondent who de-
velops the areas that are important, instead of having the interviewer
determine which these areas should be.
A structured interview would have been inappropriate for this particu-
lar study, as it was not known what questions to ask, neither was it possi-
ble to guess in advance which areas of the postgraduates' experiences would
be nst relevant to the way in which they progressed through their course.
If the questions were to be answered, rather than areas explored, then
much valuable information could have been lost. Therefore, in the present
study, an unstructured interview was used at first, during which respondents
could talk quite freely about a variety of areas concerning their Ph.D.
Following the example of Bott (1957), once some hypotheses had been
formulated the interviews were semi-structured in order to explore some
areas more fully. This form of interview contributes directly to the
aims of the present study, especially as an open ended design was used
throughout this research which meant that the respondents were able to
operate within their own frame of reference. Only when the answers became
esoteric or specific to the student's thesis did the author intervene to
redirect the response to a more general area. However, if the respondent
insisted that it was essential to explain some technical point no further
objection was raised.
Choosing the interview recording method
The author did have previous experience of data collection using tape
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recorders, but decided not to tape record these interviews for several
reasons:
1. people are sometimes inhibited during the early part of an interview
while conscious of being recorded;
2. people sometimes distrust promises of confidentiality when they know
that their words are being stored, and so monitor what they say
during a recorded interview;
3. a one hour interview takes several hours to type up into a transcript;
4. much of what is transcribed is meaningless without the contextual
cues contained in the form of intonation, expression, gesture etc.
(The 'sense' of an utterance can mucth more accurately be conveyed
in notes taken by the interviewer during the conversation.)
5. Scripts deriving from recordings of iLnterviews are extremely difficult
to analyse and manipulate as a data base due to their unwieldy format.
For these reasons, all the interviews were recorded in writing. Re-
cording them in writing immediately after they had taken place was serious-
ly considered. It was decided however, that what would be lost in sponta-
neity as a result of writing throughout the interview would not be compen-
sated for by what would be lost in detail if too heavy a demand were to
be made on the author's memory! Therefore the notes were always taken
during the interview and during the first year were read back to the re-
spondents so that they could verify what had been recorded as an accurate
account of what they had said.
Postgraduate interviews
The students were encouraged to talk about their work, what they had been
doing and how they felt about what they were doing. They talked about
their day-to-day problems and achievements while working, their relation-
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ship with their supervisor and others, what they expected to accomplish
in the period until their next interview, or the end of term, and how they
saw their research developing. When they could think of nothing else to
tell, the author would either ask a follow-up question to cover a point
that had not yet been adequately covered, or else introduce a new area to
explore. The interviews were conducted as a conversation in a relaxed
atmosphere at each of the two institutions. The postgraduate students
went to the room used by the author at their own university. Each inter-
view lasted between 45 and 75 minutes, with the exception of the very first
interview which took considerably longer. This was because it was used for
eliciting the repertory grids (described on p.75) in addition to construct-
ing a historical biography of the students.
After interviewing the seven postgraduates for about four months, the
interviews gradually became more focused on particular issues that had
been identified. These were:
1. discrepancies between expectation and achievement of work planned
for a given period
2. the amount of independence the postgraduates had from their super-
visors and
3. how the students either kept records or reported what they had been
doing.
From this information it was later possible to consider the students'
own perception of their work as a factor in what they managed to achieve,
and how this related to the plan they had for their research.
The deliberate restriction of the discussion to specific issues
during these later interviews did not make the interview sessions any
more formal. The students now reported what they had been doing since
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the last interview session and the author checked with the interview notes
for that session, or an earlier one if relevant. If the postgraduates had
not mentioned spontaneously whether or not certain things had been com-
pleted the author asked about them. Similarly, the author asked whether
the students had had any meetings with their supervisor during this period
and guided the interview along lines that encouraged the students to talk
of their perception of their supervisor's role in their own work. This
was done whether or not there had been a recent meeting.
If the students did not mention writing as one of the items of work
undertaken, the author would ask if they had written anything. If the
reply was 'no' the topic would not be pursued except to ask when the stu-
dent contemplated writing something. If the answer was 'yes' the interview
would continue as though the respondent had introduced the topic and the
researcher would ask for a detailed account of how the postgraduate set
about this task.
When the author felt that all areas of interest had been covered and
the student felt that there was nothing more to report or discuss, a date
four or five weeks into the future was set for the next interview. The
postgraduates would then return to their own department of the university.
Supervisor interviews
The interviews were conducted as a conversation in a relaxed atmosphere
in the supervisors' rooms at the relevant university. In this case it
was the author who went to the appropriate department. There were two
exceptions to this in the three years, when interviews were conducted
with supervisors over lunch. The supervisors were asked to report on
the progress of the postgraduate student being studied for this research
and to estimate how the work would go over the next six months. They
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were encouraged to talk in detail about any meetings they had had with
the student during the period up to the interview and to evaluate the
student's ability to plan their work. In addition they talked about
their own work, and how supervision of research students fitted into the
overall work load. They also discussed the amount of interest they per-
sonally had in the work that the student was doing. Each interview lasted
about one hour.
In later interviews, matters such as relationship between expected
and achieved output and progress of work reported in the student inter-
views, were checked during the supervisor interviews. This was done with-
out the supervisor being informed that information was being used that
originated from the student. When neither the author nor the supervisor
could think of anything to add to the report, the interview was concluded.
The author confirmed that the supervisor was expecting to set aside another
hour, in about six months' time.
Analysis of interviews
It was later possible to consider the supervisor's perception of the
student's work and how this related to the student's own perception, by
comparing the student and supervisor interviews. Also, the supervisors'
comments to the author on the written work of their students were compared
with what the students had said about the way in which they tackled the
task of writing about their work.
After about four months, i.e. four interviews with students and one
with each supervisor, the student and supervisor interviews were subjected
to a content analysis from which central topics were discovered. These
topics, which recurred over time and across the cases, later formed the
basis for the semi-structured interviews described above (p.72). At the
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end of the research period, the interviews were all closely analysed and
major points were noted against the date of the interview. It was from
summarized versions of the interviews that the general points were extra-
polated.
The way that the methods used in this study overlapped each other
during the three years was:
1st year	 2nd year	 3rd year
Unstructured interviews
Semi-structured inter-
views
Repertory grids
Rating forms
Freewriting	 ____________________________________________
Repertory Grid Methodology
Many different procedures have been developed for the construction and
analysis of grids. These usually involve a standard form of grid in
which both elements and constructs are provided by the researcher. This
form of grid testing has advantages in providing useful information when
undertaking large surveys. In its pure form however, the elements and
constructs of each grid are elicited from the person whose construct
system is being explored. Studies which have compared elicited with
provided constructs, show that people prefer their own constructs to
those supplied by researchers (O'Donovan, 1965; Bonarius, 1970; Landfield,
1965). In the present study the students' constructs were obtained through
the process of categorizing the similarities and differences between the
elements which they themselves had selected. Bow this was done is ex-
plained in the next section.
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Elicitation and rating procedures
The elements and constructs were elicited from the postgraduates during
their first interview. All of them, separately, were asked to think of
eight things that were essential to successful completion of the Ph.D.
They were told that these could be either activities which needed to be
undertaken or qualities necessary for anybody registering for a research
degree. They were to include anything of importance for the whole period
until the doctorate was awarded. These lists of eight items were used as
the elements of their grids. Eight was chosen as a minimum because it
was necessary to have a reasonably comprehensive view of how the post-
graduates thought about doing their Ph.D.
Each element was written on a small (74cm x 54cm) yellow card. The
students were then asked to select any two elements which they thought
were in some way similar to each other and a third that was different
from the two selected. The reasons given for the perceived similarities
and differences for each triad of elements were the constructs of their
grids. Perceived similarities are called the 'emergent' poles and per-
ceived differences are called the 'implicit' poles of the constructs.
Each construct was then written on a card similar in size and colour
to the cards on which the elements were written. Initially, eight con-
structs were elicited from each of the students in this way. Once again,
eight was selected in order that there would be at least at the start, an
equal number of elements and constructs. Also, the postgraduates found
it quite arduous to produce even eight elements and constructs during
their first interview. (List of elements and constructs for the seven
postgraduates is given on pages 98 and 99 of this thesis.)
The method of elicitation described above is time consuming for both
the participants to the procedure but gives detailed information about
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each individual. In fact, the whole procedure of construct elicitation
by triadic sorting of elicited elements and rating of all elements on all
constructs took 90 to 120 minutes. The process was as follows.
Five cards of the same size but coloured orange and bearing the
numerals one to five were placed, in order, in front of the student. The
student was then instructed to imagine these cards as representing a five-
point scale ranging from the emergent pole of the construct under consider-
ation as '1' to the implicit pole of the construct as '5'. Each student
was asked to rate first the three chosen elements on the construct just
elicited and then all the other elements. This was done by placing each
element card over the appropriate numeral card. Actual instructions
were: 'You have selected these two items as being - say - "difficult"
and this one as being "easy" for you. Would you please rate them on the
scale one to five in front of you, with "difficult" being one and "easy"
five. Would you now rate all the other items in the same way.' The
ratings were noted down on a blank grid.
Adam gave the following as his eight elements:
1	 2	 3
Devise tests	 Synthesize theories 	 Make conjectures
4
	
5	 6	 7
Meet with supervisor 	 Deal with students	 Reading	 Thinking
8
Writing
(In the conventional grid matrix the elements form the column headings,
while the constructs form the rows.)
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When asked to choose two elements which were similar and one that
was different Adam selected 'synthesize theories' and 'devise tests' as
being similar because they were analytical activities and 'making conjec-
tures' as different because it necessitated making a creative leap. His
first construct therefore, was analytic activity (emergent pole) vs. cre-
ative leap (implicit pole). Next he was asked to assign numbers to the
three chosen elements on a five-point scale from 1 (analytic activity)
to 5 (creative leap). He rated the elements as follows:
Devise tests 3; Synthesize theories 2; Making conjectures 4.
He was then asked to rate his other elements on the same scale. This he
did as follows:
Meet with supervisor 2; Deal with students 2; Reading 3; Thinking 4;
writing 4; so that the first line of his grid looked like this:
3	 2	 4	 2	 2	 3	 4	 4
Having rated all elements on his first construct, he was asked to
choose two more elements that were similar and one that was different
from them. He chose Meet with supervisor (E.4), Deal with students (E.5)
and Writing (E.8). He said that E.4 and E.5 were similar because he had
to be interdependent with others but E.8 was different because he had to
rely on himself. Therefore, his second construct was interdependent with
others (emergent pole) vs. rely on myself (implicit pole). He was then
asked to repeat the rating procedure. The new construct line looked
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like this:
4	 3	 4	 2	 3	 2	 4	 4
So far his grid matrix consists of eight elements and two constructs and
looks like this:
El	 E2	 E3	 E4	 E5	 E6	 E7	 E8
Cl 3
	
2	 4	 2	 2	 3	 4	 4
C2 4
	 3	 4	 2	 3	 2	 4	 4
The procedure continued until he had an eight by eight matrix. Here is
the completed grid as it was elicited.
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El	 E2	 E3	 E4	 ES	 E6	 E7	 E8
Analytic activity!
Creative leap	 Cl	 3	 2	 4	 2	 2	 3	 4	 4
Interdependent with
others/Rely on myself 	 C2	 4	 3	 4	 2	 3	 2	 4	 4
(Intellectually)
Active/Passive	 C3	 1	 3	 1	 4	 4	 4	 2	 1
Difficult!
easy	 C4	 3	 2	 2	 3	 2	 4	 3	 1
High degree of
fulfilment!
low fulfilment	 C5	 3	 1	 2	 4	 4	 2	 2	 3
Grow develop through
immediate feedback/
long term result 	 C6	 5	 1	 4	 4	 1	 2	 2	 3
Understand myself!
Helps me understand
others	 C7	 3	 5	 1	 4	 4	 4	 1	 2
Most like to do!
least like to do	 C8	 4	 2	 1	 2	 3	 2	 2	 5
FIGURE 1 Raw grid showing elements, constructs and first set of ratings
on a five-point scale of all elements on all constructs.
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Re-rating procedures
Subsequent grid sessions were held with each student six months from the
date of the previous grid session. These later sessions took only about
45 minutes as the elements and constructs of the original grid were used
as a starting point.
At the beginning of the second grid session, each postgraduate was
handed the cards bearing the element names and told to refamiliarize
themselves with them. Once they had done this they were asked whether,
now that they knew more about what was entailed in doing a Ph.D., they
wanted to add anything. This was to ensure that if there was an item
which they had not thought of previously, but which they now considered
to be essential to successful completion of the higher degree course, it
would be included. Any new elements elicited in this way were written
on a card similar to those which they held in their hand.
When they were satisfied that they could think of nothing else, the
five numeral cards were placed in front of them and they were handed their
first construct card. Using the construct 'difficult' (emergent pole) to
'easy' (implicit pole) as an example, the instructions were: 'Please
select two things which you consider to be similar, because they are both
(difficult) for you and one that is different from those two because it is
(easy) for you.' When they had done this they were asked to rate the
three selected on the five-point scale and then to rate all the other
items on the same scale i.e. 'difficult' (1) to 'easy' (5). In fact all
subsequent grid sessions were a complete repetition of the original experi-
ence so far as rating procedures were concerned.
Once they had completed this exercise for all the constructs already
elicited and written down, they were asked whether they could now see any
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way in which two of their elements were similar and one different that had
not occurred to them previously. Any additional constructs were then
written on cards and rated as before. In this way the grids remained sub-
stantially the same over the three years, but with additional elements and
constructs creating larger grids over time. Exceptionally, a student sub-
tracted an element because it was no longer relevant, but no student ever
wished to subtract any construct over the period of the study.
Analysis of the Grids
It is important to bear in mind the theoretical basis of grid methodology
when considering computer programs for the analysis of a repertory grid,
and there were many from which to choose. Fransella and Bannister (1977)
in their summary of the various methods available, warn against reaching
a stage 'approaching statistical gibberish' (p.72) where the links between
what the person was doing when completing the grid cannot be traced to the
information in the computer printout.
The most widely used methods of grid analyses are principal components
analysis (Slater, 1964) and cluster analysis (McQuitty, 1960). Both of
these methods provide information concerning relations between constructs
and relationships between elements • 	 re detailed information about these
methods are given in the appendix (pp.289-91). In the present study the
grids were analysed by the Focus and Core programs, both of which use a
cluster analytic technique.
Relevance of these programs to the study
Although different computer programs for the analysis of repertory grids
are based on different mathematical approaches it has been shown that
their different outputs show no significant variations at the level of
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interpretation (Keen, 1979). This means that the interpretations arising
from a group of constructs that are clustered together will be very
similar to those arising from a group of constructs that go to make up
one principal component, or the group of constructs that constitutes a
factor. As principal component and factor analytic techniques are the
main alternatives to clustering this is an important point to be noted
by anybody interested in interpreting repertory grid data.
It means that the use of Focus for analysis of the students' grids
would not result in a significantly different interpretation of the data
from that resulting from the use of any other program. It also had the
advantage that it would be compatible with the use of Core for measuring
change over time. This is because both the programs are based on similar
mathematical assumptions. By using these two, complementary, programs as
the basis for an interpretation of the data it was possible to compare the
grids of one postgraduate elicited at different times during the three
years.
These two programs, Focus and Core, are described in nre detail in
the appendix (pp.292-5). The Focus and Core programs were selected be-
cause there is the minimum complex mathematical computer output, but
optimal restructuring of raw data in a systematic manner. By using these
two programs, two analyses of the grid were available for discussion with
the participants during their feedback interviews.
FOCUS
The Focus program (Shaw and Thomas, 1978) prints out individual grids, re-
ordered in such a way that relationships between elements and constructs
are visible. The re-ordered elements and constructs are presented in a
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re-sorted grid matrix complete with tree diagrams which show how the
clusters are formed.
Focus highlights the similarities and differences in the use of
elements and constructs in a single repertory grid, elicited at a par-
ticular time and re-orders them in such a way that the printout can be
used for feedback purposes.
The following is an example of the way in which a raw grid is sorted
by the Focus program:
Escape/Has to be
done
Interesting/Boring	 1
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Raw Grid
CONSTRUCTS
Boring/Interesting Cl
Numerate/No need
for mathematical	 C2
ability
Linked to each
other! Not involved C3
with work
Escape/Has to be
	 C4done
Knowledge of prior
art/Don't need
	 C5
prior knowledge
ELEMENTS
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5	 5	 4	 4	 3
2	 1	 3	 1	 3
4	 5	 2	 4	 3
1	 1	 2	 1	 3
3	 1	 3	 1	 3
	
7	 \	 Construct 1 reverseV	 7
	
/7	 / \
	
Construct 3 reverse
6/\
4	 2	 1	 3	 5
1	 1
1 1 2	 3	 3 2	 N
1 1 1
	
2	 7
2	 1	 1	 2	 3
Not involved with
work/Linked to	 3	 2	 1	 2	 4	 3	 3
each other
FIGURE 2 The same grid re-sorted by the Focus program and including tree
diagrams which show the relationship between element and construct
clusters.
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It may be observed (Figure 2) that the re-sorted grid is presented
with two tree diagrams which display the patterns of responses within
the grid. These tree diagrams give a visual representation of which
elements and which constructs cluster together.
In the above grid, construct 1 has been reversed so that what was
originally scale point 5 has become scale point 1, scale point 4 becomes
scale point 2 arid so on, the same is true of construct 3. An example of
this is Ewan's two constructs 'Escape/Has to be done' and 'Boring/
Interesting for me'. When one of the two is reversed, it becomes clear
that 'Boring' and 'Has to be done' are being used in a similar way. Be-
cause of this reversibility, complete mismatching between constructs, is as
significant as complete matching. A negative match between two constructs,
is a positive match if the poles of one construct are reversed. 'Matching'
in this context refers to elements or constructs that are highly related
to each other while 'mismatching' refers to constructs that are negatively
related to each other. Elements or constructs that bear no similarity to
each other are those where the ratings along them form no particular
pattern.
CORE
The grid technique was also used to nnitor change over time for each of
the postgraduates as they proceeded through their three year course. In
order to do this, consecutive grids from one individtal were analysed
using the Core program (Shaw, 1979). This program analyses two grids,
comparing each element and each construct with itself and prints out
those constructs and elements that have changed the most in the way the
postgraduate is using them.
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The printout is in the form of a typed page and it states the per-
centage match of a given element or construct on two separate occasions.
By keeping the constructs constant and entering the ratings for the
elements on two occasions in the same raw grid, it is possthle to compare
the ratings for each element. For example, in the grids below, which are
from Adam's first six months, it can be seen that Element 1 'Devise tests'
has not changed very much but Elements 2 and 3 have been rated very differ-
ently.
Time 1	 Time 2
Comparison of two grids elicited at different times from the same person.
Element 2 'Deal with students' and Element 3 'Making conjectures'
have probably been affected in the way that Adam thinks about them as a
result of his having spent some time engaged in postgraduate activities.
In fact he said that when he began he didn't know what kind of undergradu-
ate student contact to expect. After six months he knew what was entailed
and always had an eye on what 'I'll do with the students'.
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The same procedure was adopted for considering changes in the con-
structs but this time the core analysis was based on comparison of ratings
across a construct line, i.e. rating all elements on a particular construct.
DIFFERENTIATION SCORES
In addition to these computer analyses of the grids, a rough differentiation
score was calculated from the Focused grids at different times during the
three years. The scores were calculated by taking a re-sorted grid and
looking at the element and construct clusters. The clusters are arranged
into a hierarchy on the printout and the percentage point at which they
are linked together is given. Taking a 40% cutoff point and drawing a
horizontal line across the page reveals a mixture of clusters and isolates
for both elements and constructs.
McKnight (1981) explains that 40% was chosen as the cut off point
because, in discussing conceptual points with his subjects, he found that
they had little difficulty in talking about cut off points in the 90-100%
range. Progression 'up' the hierarchy led to increasing difficulty and
by about 40% he found that there seemed to be some sort of 'meaning
barrier'. By this he meant that most people began to have great difficulty
in articulating their thinking. Therefore, it was hoped that the differ-
entiation scores for the postgraduates might be an indicator of the aiiunt
of internal organization they had achieved, relative to their Ph.D.s, at
different periods of their work.
McKnight says that it might be expected that someone who is undiffer-
entiated would have very few clusters at the 40% level and someone who is
highly differentiated would have many clusters at the 40% level. He
devised a method for calculating a crude measure of differentiation and
that is the method adopted here.
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The scores were calculated by counting the clusters and isolates
produced for the constructs at 40% (Focus grid) and multiplying this by
the number of clusters and isolates produced for elements at 40% and
dividing the product by the total number of cells in the grid. (The
differentiation scores are included on each of the grids in the appendix,
pp.277ff.)
Feedback Interviews Based on Grid Analyses
In the present study the re-sorted grid was used as the basis for a feed-
back interview, where the individual from whom the grid was elicited dis-
cussed with the author the results of the Focus and Core analyses of the
original data. The use of this technique enabled the postgraduates to
develop the interview in a way that would not have been possible without
the information contained in the re-sorted and compared grids.
The information presented in this manner, allowed the students to
consider and comment upon their personal construct systems. This is be-
cause people are able to articulate reasons for changes in relationships
when they are confronted by them, although it is unlikely that they would
spontaneously recall precise differences in ways of thinking about par-
ticular areas if asked to do so. This was a more structured interview
procedure than was the case in the regular interviews. It concerned
primarily, the information relevant to those elements and constructs which
had changed the most during a given period. Depending on which two grids
were being discussed, it was possible to give the postgraduates information
concerning changes in the way they thought about certain aspects of their
work. The feedback session was the forum for discussing possible causes
of changes in thinking about their work since they last completed a grid,
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or since they started the Ph.D., or since the same time a year earlier.
In this way the postgraduates were helped to articulate, in some detail,
aspects of their thinking about their work that had not previously been
clearly defined.
Progress Rating Forms
In addition to the open ended interview and repertory grids, progress
rating forms were used. All students and supervisors were given sentence
completion forms to evaluate progress once a year during an interview.
The sentences were derived from some research carried out on architectural
students (Miller, 1970) and concerned definition of the research problem
as well as the progress being made towards the overall goal of the Ph.D.
The forms are in the appendix (pp.279-80) but examples of the senten-
ces are given below:
1. I think I am making	 progress
2. I think my supervisor considers I am making 	 progress
3. I consider my research problem to be 	 defined
These sentences were presented to the postgraduates while their supervisors
were asked to complete the following:
1. I think	 is making	 progress
2. I consider	 's research problem to be	 defined.
The choice of words for completion of the progress rating sentences were:
1. Excellent	 2. Good	 3. Reasonable	 4. Poor	 5. No
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and for the problem definition sentences were:
1. Totally	 2. Fairly well	 3. vaguely	 4. Beginning to be
5. Not yet started being.
These choices were the same for both students and supervisors.
In addition to the sentence completion assessment, the forms contained
several rating scales and students and supervisors were asked to rate their
satisfaction with various aspects of the students' programme. The rating
scales ran from 1: very satisfied to 4: dissatisfied. These ratings were
averaged for each student over the three years on all items. All partici-
pants were required to complete three of these forms over the period of the
study, but only two forms were completed by the student who dropped out at
the end of the second year. His supervisor also only completed two forms.
Another of the supervisors completed only one rating form in the three
years due to absence abroad, but his student completed all three forms.
The table below summarizes the number of forms completed.
TABLE 3 NUMBER OF PROGRESS RATING FORMS COMPLETED BY ALL PARTICIPANTS
OVER THE THREE YEARS
No. of forms	 .	 No. of formsStudent	 Supervisors
completed	 completed
Adam	 3	 Prof. Andrews	 3
Bradley	 3	 Mrs Briggs	 3
Charles	 2	 Dr Chadwick	 2
Diana	 3	 Prof. Dymond	 1
Ewan	 3	 Dr Eustace	 3
Freddy	 3	 Prof. Forsdike	 3
Greg	 3	 Dr Green	 3
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The results of these ratings were a useful summary and check on what
the students and supervisors had been saying in their interviews. It was
also a way of making tat a glance' comparisons across students of areas
showing particular difficulty or progress at given times in their research.
For example, the 'degree of isolation' experienced by the postgraduates at
the beginning, middle or end of the three years, and which they referred
to from time to time during their interviews, could be roughly assessed
merely by looking at the ratings given to the 'interaction with peers'
scale.
Paragraphs
At every interview students were asked to write short paragraphs entitled:
The problem I am currently working on
The problem I will be working on (a month, a term) from now
The problem I was working on (a month, a term) ago
The author compared these paragraphs each nth. The comparisons showed
what the students had actually accomplished compared to what they had
said they would accomplish during the period. Earlier paragraphs were
not shown to the students but the information was incorporated into the
following month 's interview in the form of a query relating to whether
they felt that they were progressing according to plan.
The projected work of the students was made into tables showing the
degree of success they had in meeting their targets (pp.145,149-50,151).
The tables were compiled by noting how long a piece of work was supposed
to have taken at the first estimate, checking after the prescribed period
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whether or not it had been completed, and if it had not, extracting a
further estimate of time required. In some cases, students voluntarily
extended the required period before the original one had elapsed by
writing about that work again in a later set of paragraphs.
The tables, constructed from the paragraphs, formed the basis of the
analysis showing how the students planned their work over time. This
analysis together with the information from the grids enabled the author
to develop a picture of how the students structured their time over the
three year period of their research degree.
The paragraphs concerned with work they had been engaged in at some
time in the past few months were not used in the analysis. The main reason
that this information had been requested during the study, was to distract
the students to some extent from being conscious of the emphasis given to
their anticipated performance.
The Overall Picture - Summary of Methods
It was decided to acquire some systematic information from the viewpoint
of the students. The idea was that the information should be primarily
concerned with the process of research as it was experienced by the par-
ticipants. Quantity and comparability were considered less important
than the depth and quality of information. A case study format was ac-
cordingly adopted.
The interviews, grids, progress sheets and paragraphs each made a
unique contribution to the overall picture of how the postgraduates in
the study experienced their career as Ph.D. students while, at the same
time, allowing certain aspects of this experience to be looked at from
different angles due to the degree of overlap of information contained
within the various methods.
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Examples of such overlaps are:
1. the information from the grids contributed to the interviews by
identifying nre precisely those areas relevant to the student
and supervisor relationship and the students' perception of the
Ph.D.;
2. the written paragraphs gave nre detail on what was happening
relevant to the question of planning work than did the interviews
alone;
3. the progress sheets provided a rough measurement of the importance,
to the postgraduates, of the different aspects of their work to
(a) the overall development of their research and (b) their per-
ception of the Ph.D.;
4. all of the techniques blended to provide qualitatively different
kinds of information on writing - the grids showed how it related
to the research as a whole; the interviews revealed characteristic
styles of approaching written work; the paragraphs gave information
about the progress of such work and the progress rating forms allowed
comparison of student and supervisor estimates.
In these ways the questions being asked were addressed and tentative
answers gradually emerged.
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CHAPTER 5
RESULTS AND INTERPRETATIONS
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Introduction
The interviews, grids, progress sheets and paragraphs all combined to
give a picture of how the seven postgraduate students experienced the
process of doing a Ph.D. Due to the nature of this work it is impractical
to deal with the results in isolation. To do so would require complete
transcripts of every interview; reproduction of all written paragraphs;
a complete set of repertory grids and their accompanying analyses; and
three sets of progress rating sheets for each of the seven cases. There-
fore this chapter highlights the salient points that emerged from the
results arid brings relevant examples to support these interpretations.
It became apparent from the grid and interview data that the post-
graduates' perceptions of doing research for their Ph.D.s changed drama-
tically over the three years of the study. These changes seemed to be a
function of the process itself, including those aspects of learning to do
research being addressed in this thesis, namely the student and supervisor
relationship, planning work and writing the thesis. The question 'How does
perception of doing a Ph.D. change as time progresses?' is, therefore, ad-
dressed throughout all the sections which make up this chapter.
The way that the postgraduates' perceptions of doing a Ph.D. changed
was a result of the experiences they had over the three years of their
course. Therefore, the results are presented so that the detail of how
th changes occurred is contained within the answers to the remaining
three questions. These questions, which make up the three main sections
of this chapter were given on page 23 and are:
(1) What is the effect of the student and supervisor relationship
on the outcome of the research?
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(2) How do postgraduates plan their work?
(3) What is the role of writing in learning to do research and to
report it?
By presenting the results in this manner, it is hoped that signifi-
cant aspects of learning to do research can be identified and changes
in perception noted as they occurred.
The way in which particular aspects of the students' work changed
over time can be clearly seen from the accounts of the discussions
which took place between the author and the postgraduates. Much of
the data is presented in what may appear to be a rather anecdotal
fashion, but the discussions being reported were based either on the
resorted grids (every six months) or on the written paragraphs (every
month).
In particular, the interviews provided most of the information for
the section on the student and supervisor relationship and the paragraphs
for the planning section. The grids contributed to the section con-
cerning writing primarily in the form of the differentiation scores, and
to the overall topic - 'changed perception of the Ph.D.' - through the
Focus and Core analyses.
Throughout this study the repertory grids were used to support the
interviews. The original eight constructs and eight elements of the
seven students are given overleaf (pp.98 and 99). It can be seen that
some of the elements recurred. Six of the students had 'thinking' and
four had 'supervisor contact' while all seven of them included 'writing'
in their grids. Also, constructs such as 'difficult/easy' and 'enjoy/
dislike' turned up in some form in several of the grids.
Devise tests
Synthesize theories
Make conjectures
Meeting with supervisor
Deal with students
Reading
Thinking
Writing
TABLE 4
Elements
- 98 -
Constructs
Adam - Architecture - Supervisor: Prof. Andrews
Analytic activities/Creative leap
Interdependent with others/Rely on
myself
(Intellectually) Active/Passive
High degree of fulfilment/low
fulfilment
Grow and develop through immediate
feedback/Long term result
Helps me to understand myself/Helps
me to understand others
Most like to do/Least like to do
Bradley - Literature - Supervisor: Mrs Briggs
Reading
Writing
Thinking
Seeing supervisor
Contacting others in the field
Setting and meeting targets
Avoidance of overwork
Intervention of unprecedented
event
Concerns discussion with others!
Important for me only
Private activities/External discipline
Natural inclinations/Self discipline
Possibility of termination/Acceptance
of research
Non-professional life/Professional
Activity.
In London/Anywhere
Home/College
Fulfilling/Frustrating
Charles - Astro Physics - Supervisor: Dr Chadwick
Reading
Thinking
Talking
Computing
Writing
Praying
Music (Relaxation)
Using other people' s programs
In your own mind/communication
Taking in from outside/externalizing
from myself
Machine 'thinks ' /internal
Relaxations/activity
Difficult/Easy
Like/don't like
Takes a long time/Doesn't
Productive/non-productive
Diana - Biochemistry - Supervisor: Prof Dymond
Think of relevant experiments to
test hypothesis
Be able to interpret results of
experiment
Survey literature and keep up to
date
Pick out item from literature that
needs investigating
Carry out experiments
Present conclusions verbally
Present written conclusions
Check experiments
(Thought) Almost same process!
Mechanical rather than thought
Involves reading/Involves writing
Reference to literature/None
Making conclusions/formulating
hypothesis
Validity of experiment assured/
Validity of experiment assumed
Difficult/Easy
After Experiment/Before experiment
Time consuming/Quick
Ewan - Nuclear Physics - Supervisor:
Obtain results
Carry out measurements
Reading
Thinking about what you have read
Interpret results
Linking literature and measurements
Complete write-up
Good relationship with supervisor
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Dr Eustace
Needs thought/Tells if on right path
Gather information/Give out information
Positive feedback/Own initiative
Mere recording/Technique important
Ability to notice mistakes important!
Reproducibility
Enjoy/Laborious
To do with understanding/Ability to
use what is understood
Takes long time/Quick
Freddy - Industrial Chemistry - Supervisor: Prof Forsdike
Obtain results	 Linked to each other/not involved with work
Analyse results	 Escape/Has to be done
Literature survey 	 Scope for original thought!
Put analysis of results into 	 Following other people's ideas
larger context	 numerate/no need for mathematical ability
Writing clear, concise, 	 Boring/Interesting for me
believable thesis	 Beneficial to future career/unnecessary
Design well thought out 	 for career
experiment	 Bulk of thesis/important but small in
Working and socializing with 	 space occupied in thesis
others	 Knowledge of prior art/Don't need prior
Relaxation	 knowledge
Greg - Medieval History - Supervisor: Dr Green
Reading
Taking Notes
Writing
Attending classes
Getting on with tutors
Keeping other work in bounds
Organizing time
Thinking it out
To do with time/can do anytime
(All to do with people) Directly
PhD/More indirectly
To do with people/Not to do with
people
Almost mechanical process/Not
automatic
(Process) Means/(Results) End
Like/Don't like
(Self-assessment) Good at/Not good at
Creative/Not creative
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These overlaps show that, whatever expectations the postgraduates
had had at the start of their Ph.D. course, there was some similarity
across disciplines. In fact, very few of their elements or constructs
are at all related to their subjects of study. Even though their atti-
tudes towards, and perception of, the Ph.D. changed over the three
years, there was some common, if rather vague, idea of what it was
that they were embarking upon.
Before we look at the results in more detail a general summary is
given in order that readers may familiarize themselves with the outcome
of this study.
General Summary
The postgraduates t perceptions of actually doing their Ph.D. changed
over time, from enthusiasm for a unique project, to determination to
finish a job of work. The author's interpretation of the data suggested
that the stages through which they passed were:
(a) Enthusiasm (b) Isolation Cc) Boredom Cd) Job of work to be
completed.
The repertory grids showed it to be the repetitive work and monotony
of concentrating on the same thing for a long time which resulted in the
postgraduates finally wanting to just sit down and keep going until they
had finished.
The data indicated that this changed perception of the Ph.D. and
the process through which the students passed was a function of (i) their
relationship with their supervisor, and (ii) discrepancies between what
they thought they could achieve in a given period of time and what they
did in fact achieve.
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With reference to the first question being asked in this thesis,
it appeared that there was a relationship between the length of time
it took for students to become independent of their supervisors and the
amount of contact they had with them. This was because students relied
on their supervisors for feedback regarding their progress. The greater
the contact with supervisors experienced by the students, the longer it
took for them to become autononus researchers. 'Autonomous' here means
being able to interpret the results of one's own actions without having
to rely on another person's (the supervisor's) assessment of one's work.
Some of the evidence from the interviews suggested that the students and
their supervisors often experienced similar, or shared, situations in
different ways and that they had very different perceptions of the nature
and value of their interactions. The progress sheets showed differences
between students' and supervisors' assessments of the students with
regard to several variables, but in particular with regard to attitudes
to supervision.
Information relevant to the second question concerning how the
students planned their work, emerged from the paragraphs but was followed
up in the interviews. The discrepancy between what the students expected
to accomplish in a given period, and what they actually did accomplish
was relevant to the way in which their work developed. It appeared that
the discrepancies between expectation and achievement were important for
planning (and replanning) their projects.
The question concerning writing was gradually answered by information
contained in the interviews, while the grids also contributed to interpre-
tations which were made regarding the relationship of writing to the Ph.D.
as a whole. Not only was there a suggestion that writing performed dif-
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ferent functions at different times, but also that it forced the students
to think about their work as a coherent whole. Writing helped them to
structure their work once they had overcome difficulties which ranged
from the conceptual to the organizational.
It was from the student and supervisor relationships and the differ-
ences between expectation and achievement in the planning of work that
the students' perceptions of the Ph.D. process were formulated. The
progress rating sheets gave information about the postgraduates' per-
ceptions of their progress in general and their definition of their re-
search problems in particular. The interaction between these separate
areas of their higher degree experience resulted in the changes in per-
ception of doing a Ph.D. as time passed. Both the interviews and the
grids showed that by the time they reached their final year, how the
postgraduates thought about their Ph.D. had changed considerably since
the start. What these changes were and how and why they happened is
the focus of the rest of this chapter.
What is the effect of the student and supervisor relationship on the
outcome of the research?
Introduction
It had been established during the preliminary interviews that in most
cases the new postgraduates were placed by the university department
according to their research interest and neither they, nor their super-
visors had any information concerning the others' customary way of working.
Exceptions to this were Freddy and Diana both of whom were persuaded by
their heads of department to register for a research degree upon comple-
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tion of their undergraduate courses. At first the supervisors either
left the students alone to get on with their work, or else they were
constantly around keeping themselves informed of the day-by-day (or
week by week) progress of the postgraduates.
Three of the science students, Diana, Ewari and Freddy, worked in
laboratories where other people were engaged in related, but different,
activities. Dr Eustace and Prof. Forsdike were both in and out of the
laboratories quite frequently. Charles, the one remaining science post-
graduate, shared a room with others and divided his time between his
room in college, the observatory and the computing centre. Dr Chadwick
had a room just across the corridor from the postgraduates' room.
In contrast to the geographical and physical availability of others
in the science departments, not one of the arts students, Adam, Bradley
or Greg, had a space available for their use in college. All were ex-
pected to work at home, in libraries or at the British Museum. The
probability of any of them coming into contact with other postgraduates
in their department without having arranged a meeting was, therefore,
very low. The probability of a chance encounter with their supervisors
was even lower.
The Overall Picture 1976-1979
The frequency of meetings between student and supervisor pairs was calcu-
lated from a content analysis of the interviews. The figures in the
table below result from noting any references made to meetings of students
and supervisors. Although individual postgraduates are not identified, it
is clear that there is very little pattern to the development of meetings
for supervision.
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TABLE 5 FREQUENCY OF MEETINGS BETWEEN STUDENTS AND SUPERVISORS
Beginning	 Six	 One	 18	 Three
months	 year	 months	 years
Weeklyor	 3	 2	 2	 1	 1less
Weeklyto	 2	 3	 1	 3	 2
monthly
Monthlyto	 2	 1	 3	 2	 13 monthly
Less
frequently	 -	 1	 1	 1	 2
than 3 monthly
The effect that the different time intervals between meetings for
supervision had on the development of the postgraduates' research will
be considered in more detail later. At a general level, however, Ewan,
Freddy and Greg, who were constantly reporting results to their super-
visors throughout the period of research, remained dependent upon them
and worked more as research assistants than autonomous researchers until
quite an advanced stage of their Ph.D. programme. In contrast, Adam,
Bradley and Diana, whose supervisors saw them only infrequently, became
independent of them after the first year. The exception here was Charles,
who dropped out of the programme because he did not see his supervisor as
often as he needed. These findings are discussed in more detail in the
next chapter. At this point it is sufficient to observe that a gradual
'weaning' process appears to be necessary.
At the start of their three year period of postgraduate research,
the interviews showed that Ewan, Freddy and Greg were seen weekly or
more frequently, while Adam, Bradley, Charles and Diana had meetings
with their supervisors on a regular but less frequent basis. Table 5
shows the variation in intervals between meetings of the students with
their supervisors over the whole three year period.
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There was from one month to three months' interval between meetings
in the case of those students who were not seen weekly. These time
intervals, which would seem to be quite unequivocal were sometimes
experienced differently, either shorter or longer by the students and
the supervisors. While consistent with the theory of personal constructs,
some examples of this 'double vision' are, nevertheless, quite striking
when given in parallel. The data permitted several glimpses of the
divergent ways in which students and supervisors perceived their situ-
ation.
This is illustrated in the following quotation taken from transcripts
of Freddy's and Prof. Forsdike's early interviews:
Freddy said: 'He really oversupervises, he's in twice a day to see
what results I've got' but
Professor Forsdike insisted: 'We don't meet as often as we should,
about once a month.'
What is happening here seems to be that the student counts every contact
with his supervisor in the laboratory as a meeting while the professor
only thinks of the formal tutorial appointment as contributing to super-
vision.
Professor Forsdike commented that Freddy had 'Plenty of ideas and
it's very much a shared meeting'. This is very different to thinking
merely in terms of 'Keeping tabs on results' which is how Freddy seemed
to interpret his supervisor's role.
The students and supervisors also perceived what happened during
their discussions in different ways. The following examples show how the
same event is experienced quite differently by the two participants. The
first quotations come from Adam and Prof. Andrews during the first six
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months of interviewing. Speaking of tutorials
Adam said: 'I haven't found a way of telling him how very frustrated
I am with these meetings' while
Professor Andrews said: 'He always appears to go off in a more
contented frame of mind than when he arrived.'
Consider Ewan's perception of how he was coping and compare it with
Dr Eustace's impressions:
Ewan: 'Whenever I get a few results I discuss them with my super-
visor but otherwise I work on my own.'
Dr Eustace: 'At the moment he's more of a research assistant, and
needs to be told almost everything but he does occasionally show
bits of independent thought.'
These divergent perceptions appeared to translate back into the re-
search situation and to affect the student and supervisor relationship.
The 'double vision' here took the form of misunderstandings about such
things as (a) the role of the supervisors, on the part of the student and
(b) the students' willingness to take responsibility for their own work,
on the part of the supervisor. There were other areas of misunderstanding
and communication breakdown between the student and supervisor pairs in-
volving such things as student progress and performance and supervisor
involvement. These issues were identified with the help of the progress
rating sheets and discussed in the interviews. Tables 6,7 and 8 give
the ratings over the three years for both students and supervisors. The
ratings provided some quantitative data from both the students and their
supervisors. They rated their degree of satisfaction with a variety of
areas relevant to the students' work. The areas were:
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(a) interest in work
(b) independence to plan work
(c) attitudes to supervision
(d) peer interaction
(e) personal development
Examples of the two forms (those given to students and those given
to supervisors) are in the appendix (pp.279-80). Each person completed
one of these forms a year and their mean estimates for the three year
period are given in Table 6. The mean differences between rating of
students and their supervisors are also given. The ratings were from 1
(very satisfied) to 4 (dissatisfied),
It may be seen from the table that the biggest discrepancy between
the ratings of students and their supervisors was concerned with atti-
tudes to supervision (mean difference 0.97). The seven supervisors were
happier with their students (average 1.5) than were the students with the
supervision that they were receiving (average 2.5). This result is con-
sistent with the interview material where the students often referred to
supervision as a source of dissatisfaction. Throughout the course of
this study there were examples of the 'double vision' of specific aspects
of the research degree course by students and their supervisors. While
entirely consistent with Kelly's theory, it may be that in this instance
dissatisfaction was the result of different expectations. Such expecta-
tions may be due to the divergent perceptions of what supervision meant
to the people involved. For the postgraduates, at the start of their
research, it meant structure and direction, for the supervisors it meant
support and guidance. How this changed over time for the postgraduates
was dependent upon their experience during the research period. Adam,
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TABLE 6: STUDENT AND SUPERVISOR RATINGS OF SEVERAL VARIABLES RELEVANT
TO THE STUDENTS' EXPERIENCES OF LEARNING TO DO RESEARCH
Interest	 Independence Supervision Peers 	 Development
Mean	 Mean	 Mean	 Mean	 Mean
differ-	 differ-	 differ-	 differ-	 differ-
ence	 ence	 ence	 ence	 ence
Adam	 1	 1	 2.6	 3.3	 1
0	 0	 1.6	 1.2	 0Prof.	 1Andrews
Bradley 1.6	 1.3	 2	 3	 2.3
	
0.6	 0.3	 0.7	 0.2	 0.7Mrs 1	 1	 1.3	 2.3	 1.6Briggs
Charles 2	 1.5	 4	 1.5	 2.5
	
0.5	 2.0	 1.5	 1.0	 0Dr 2.5	 3.5	 2.5	 2.5	 2.5Chadwick
Diana	 1.6	 1.6	 2.3	 2.3	 3
0.6	 0.6	 0.3	 0.3Prof. 1	 1	 2	 2	 2Dymond
Ewan	 2	 1.6	 2.3	 2.3	 2
0	 1.0	 1.3	 1.0	 0Dr 2	 2.6	 1	 1.3	 2Eustace
Freddy 2	 2.6	 2	 1.6	 2
0.2	 1.3	 0.7	 0.4	 0.7Prof. 1.3	 1.3	 1.3	 2	 1.3Forsdike
Greg	 1.6	 1	 2.3	 2	 1.6
0.7	 0.6	 0.7	 1.0	 0.7Dr
	
2.3	 1.6	 1.6	 3	 2.3Green
Students'
average 1.7	 1.5	 2.5	 2.3	 2.1
Super-
visors' 1.6	 1.7	 1.5	 2.1	 1.8
average
Mean
differ-	 0.44	 0.82	 0.97	 0.87	 0.44
ence
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Bradley and Diana who were seen by their supervisors only about once in
three months, later defined supervision as support and guidance. Ewan,
Freddy and Greg who were seen by their supervisors more frequently, i.e.
once a week or less, continued to define supervision as direction.
Charles, who saw his supervisor every six to eight weeks, continued to
define supervision as structure and direction. He felt that he was not
getting this and left after two years. His supervisor, Dr Chadwick, de-
scribed the difference between guidance and direction as support versus
spoon feeding.
Charles was the only student with a mean rating of 4, dissatisfaction,
on the scale for supervision. All the other students rated above 3, the
neutral point on the scale. These ratings were slightly higher than
would be expected from the comments made in the interviews • The super-
visors' ratings were consistent with their interviews. It may be that the
students were more critical in their verbal than their written judgements
of the supervisors because a rating of 4 on a 4-point scale was perceived
by them as very harsh indeed.
Ratings concerned with peer interaction were lowest for both students
(average 2.3) and supervisors (average 2.1). The only real difference on
this variable was that the science students were less dissatisfied than
the arts students. All the supervisors seemed to be aware that this was
potentially a problem area for postgraduate students.
The variable that received highest ratings overall from the students
(average 1.5) was that concerned with degree of independence to plan their
work.
The progress rating sheets also gave the students the opportunity
for self-evaluation.
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Students completed the sentence 'I consider my research problem to
be	 defined' and supervisors 'I consider (student's name) re-
search problem to be
	 defined'. They were asked to complete
the sentences with one of the following words:
1. totally 2. fairly well 3. vaguely 4. beginning to be
5. not yet started being.
In the sciences the project was usually presented as part of a conti-
nuing programme of research. In the arts it was often the result of trial
arid error. A typical comment from one of the students during the first
year of postgraduate study was tone is not very sure what one is supposed
to be doing'.
The results of the sentence completion task were calculated by taking
the mean estimates for each student and each supervisor over the three
years and comparing them. Table 7 shows the results.
TABLE 7: STUDENTS' AND SUPERVISORS' RATINGS OF DEGREE OF DEFINITION
OF RESEARCH PROBLEM
Postgraduate	 Students' rating
	 Supervisors' rating
'My problem t	 Studentts problemt
1. Adam	 1.6	 1.3
2. Bradley	 1.6	 2.2
3. Charles	 2	 2
4. Diana	 3.6	 2
5. Ewan	 1.3	 1.3
6. Freddy	 2	 1.6
7. Greg	 2	 2.6
The ratings are from 1 (Totally defined) to 5 (Not yet beginning to
be defined).
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This table shows that three of the students in the study under-
estimated how far they had got with the definition of their research
problem. Two of the postgraduates considered their research problem to
be in a more clearly defined state than did their supervisors. Only two
of the students assessed their research problem in the same manner as
their supervisors.
The progress rating sheets gave the students the opportunity to assess
their progress from both their own point of view and the point of view of
their supervisors.
The supervisors completed the sentence 'I think (student's name) is
making	 progress' from their own point of view only. The ratings
are from 1 (Excellent) to 5 (No progress). Table 8 gives the mean esti-
mates of the student and supervisor ratings for the three years.
TABLE 8: STUDENTS' PND SUPERVISORS' RATING OF PROGRESS
Student rating Student rating
	 Supervisor rating
Postgraduate 'My progress'	 'Supervisor sees
	 'Student's progress'
my progress'
1. Adam	 2.3	 2.3	 1
2. Bradley	 2.6	 2	 1.2
3. Charles	 3.5	 3.5	 3.5
4. Diana	 3	 3	 2
5. Ewan	 2.6	 2.6	 2.3
6. Freddy	 2.6	 3	 1.6
7. Greg	 3	 3	 2.6
The table shows that in six of the seven cases the supervisors con-
sidered the students to be making better progress than the students thought
*
they were making. The only exception to this was where both Charles and
* P = 0.036 (Mann-Witney U Test).
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Dr Chadwick rated Charles's progress at 3.5. There was a tendency for
the supervisors to rate the degree of problem definition in a similar way
to that in which they rated student progress. Comparison of the two
tables (7 and 8) reveals that six of the seven postgraduates considered
their definition of their research problem to be more satisfactory than
the progress that they were making. Only two of the supervisors considered
this to be so.
Professor Dymond's, Professor Forsdike's and Dr Green's mean esti-
mates for their student's problem definition were the same as their mean
estimates of that student's progress.
Using the supervisors' assessments as the criterion for estimating
progress (average 2) it seems that in all but one of the cases the students
were underestimating the amount of progress they were making (average 2.8).
In addition, five out of the seven students were quite sure that their
supervisors would agree with their own assessment of their progress. This
was just another aspect of the 'double vision' observed throughout the
study - but a most surprising one. It had certainly not been anticipated
that postgraduates would be likely to underestimate their rate of pro-
gress.
Whether or not the supervisors decided how frequently to meet their
students on the basis of their assessment of their student's progress,
was something that was never made explicit during the interviews with the
supervisors. However, the content analysis of the interview transcripts
show this to be doubtful.
Bradley, who had had irregular meetings with his supervisor from the
start, said 'I'm a bit out of patience with my supervisor. I thought that
by this far into it she'd be taking more interest, but she isn't exercising
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any kind of discipline. She seems to be leaving everything up to me.
I'm surprised I've got so far with so little contact.' Mrs Briggs con-
sidered him to be very efficient and said: 'He's quite outstanding and
seems to understand what it is to write a doctoral thesis, so many don't
have a clue about that.' This pair seem to have been reasonably well
matched as far as need for contact and discussion was concerned, although
Bradley did become worried that his 'confidence in my own powers' would
prove to be mistaken.
Bradley had started his research degree with an idea that he may not
complete it. This had gradually changed so that finally the thesis had
become one of the most important things in his life. He gave 'I've sur-
rendered to my fate' as a superordinate construct when asked if there was
any way in which he could describe why these things were important to him.
He added, 'at first there was a lot of chafing and inner rebellion and I
was dissatisfied with the department and supervision but, although I don't
admire the way things are handled .. I don't contact first year post-
graduates because I wouldn't want to be part of helping them to not ex-
perience anything that they need in order to become more self-reliant'.
This was not only a reversal of the way in which he had originally seen
things, but also a direct comment on the relationship between lack of
direction from outside and development of autonomy.
This student had been left alone for long periods from early in his
research except for occasional meetings with his supervisor, which he
initiated when he wanted to discuss the plan of his work. Because of
the lack of postgraduate seminars and contact with others in his depart-
ment, Bradley had experienced postgraduate life as one of almost complete
isolation. His supervisor's role had been mainly to help him to structure
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his work, including the use of short term goals, and eventually to com-
ment on the results. This strategy helped Bradley to become more confi-
dent of his ability to plan, carry out and evaluate a research project
on his own.
The grids helped to clarify the position regarding what was happen-
ing between the students and their supervisors. When Adam's first and
final grids were compared it became clear that the 'supervisor' element
was being used by him in a very different manner within his construct
system for the Ph.D. The first grid had been relatively undifferentiated.
His element 'meet with supervisor' was linked very closely to those of
'synthesize theories', 'reading' and 'organizing sequence of ideas'. In
the later grid, which was more differentiated, his element 'meet with
supervisor' stood alone. Adam said that he hoped that his supervisor,
Prof. Andrews, would help him to organize the administrative side of
getting the Ph.D. but otherwise he was very remote from anything to do
with his thesis. The Core analysis showed that the match between the
construct 'Immediate feedback/Long term result' on his first and last
grids was only 40 per cent which meant that his use of this construct had
changed considerably over the three years. Adam explained this when he
said 'in the beginning I wanted immediate feedback and was afraid to ask.
When I got it, plus the confidence, I stopped working so hard and felt
secure.' Here he is relating growing autonomy with lessening dependence
on productivity.
It is from output from the student that the supervisor is able to
evaluate progress in explicit terms for feedback to the student. There-
fore, this comment from Adam may be interpreted as independence from ex-
ternal approval coupled with increasing reliance on the information he
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received as he worked on his topic. The more he felt he could understand
and rely on his own judgement of the quality and standard of his work,
and the longer he could follow the development of his thinking through
continuing to interact with his own ideas, the less he needed to turn to
his supervisor for comment, criticism, or interpretation. As he became
his own supervisor, by evaluating his efforts without needing to depend
on a third person to act as mediator, he felt less pressure to produce
something tangible to show his supervisor. This meant that although it
might appear that he was doing less, in fact he was working steadily
without forcing himself to complete a piece of work before he was ready
to do so, merely in order to be seen to be working.
He may be compared to Ewan who did not continue to develop the conf i-
dence in his own work that was necessary if he was to be able to rely on
the information provided by the results. This became apparent from the
Core analysis of his final grid which showed that the construct 'Own
initiative/Positive feedback' had changed radically in the three years,
when compared with his original grid, but that it had also changed sig-
nificantly when compared with the grid completed only six months earlier.
In his original grid this construct had been isolated from the others
and all the elements, with the exception of 'interpret results' and 'think
about what you've read' were assigned to the positive feedback end of the
construct. In his final grid the construct was not closely linked to any
other but most of the elements were rated towards the 'own initiative'
end of the construct. In the grid he had completed six months earlier
the construct was linked to his 'needs thought/tells if on right path'
construct. When asked about this, he replied 'I don't think that my
early relationship with my supervisor was good and he wouldn't give me
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information first hand. At first I had to do all the work without any
lead, but later that changed. If you begin to enjoy the relationship
with your supervisor then positive feedback is obvious. Some supervisors
would opt for the student to dig up the research themselves; it would
make you approach the problem differently and is a better training for
later work when you have to cope alone.'
This postgraduate was happy to depend on his supervisor but commented
on how the particular style of supervision he had received had affected
his work. He linked the anunt of dependence on his supervisor with a
lack of intrinsic satisfaction from and involvement with his work. He
was explicit about the importance of external reinforcement and aware
that his own training may not have been the most efficient for later
autonomy in research. This indicates, that together with the importance
placed on the need for information concerning progress which the students
expected to receive from their supervisors, was the equally important
need for the students to understand and accept the feedback which was
constantly available in their own work.
In his final grid Ewan's 'supervisor' element was linked to his
element labelled 'good relationship with lab. technician'. He said when
asked about this that he could never have the peace of mind to settle
down and get good results if things weren't 'O.K.' with both the super-
visor and the lab. technician. This was because he needed to please them
both in order to get the help of the latter and the approval of the former.
He said 'it's important to get good guidance and I feel my supervisor is
doing this'. Dr Eustace said of his student 'following superhuman effort
to get sense into him, he's got experimental results as good as anyone',
which shows that it was the product, rather than the method by which the
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product was achieved, that was being designated as acceptable in this
case.
In fact by this stage in the higher degree programme, Ewan was the
only postgraduate of the six remaining in this study who was still being
seen weekly by his supervisor. Adam and Diana were seen about once in
six months and the others met their supervisors at intervals that varied
between one and three months.
The General Malaise
The major issues with which the students had to cope over the three years
can be summarized as follows:
(a) Enthusiasm
(b) Isolation
(c) Boredom
(d) Job of work
These issues became apparent from the interviews and were interpreted
as stages through which the students had to pass. The grids pinpointed
when any of the research students were experiencing any particular stage.
The stages are considered to be important because they were part of the
total process which the postgraduates described as they worked towards
their Ph.D.
Each student experienced these stages at a different time and one
stage did not necessarily end when another commenced. It was sometimes
noted that a postgraduate was both enthusiastic about the work but
isolated socially because of it, or bored with the routine tasks but
nevertheless determined to continue with the job of work to be done.
Nevertheless, the stages are introduced to the rest of this section
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in the order that they emerged as issues to be discussed with the post-
graduates. The length of time that they had been engaged in research
for their higher degree before encountering one of the stages is recorded.
Also noted is the 'double vision' of what was happening at that time by
the student and supervisor pairs.
Although the stages are introduced in this section they are, of
course, equally relevant to all aspects of the Ph.D. as a learning process.
The sections on planning work and writing should, therefore, also be read
in the light of these different attitudes to the work.
(a) Enthusiasm
At their original briefing interview, when the postgraduates had first
agreed to become one of the cases to be studied, they had all been asked
why they had taken the decision to study for a research degree. At that
time they had said either that it would allow them to make a personal
contribution to their field or that it would enhance the choices open
to them for their future career, or both. Charles and Diana reported
that they had tried to get jobs before commencing the Ph.D., Bradley and
Freddy felt it had no particular status but they wanted to do the Ph.D.
for its own sake and Adam, Greg and Ewan wanted to make their marks on
their disciplines. These ways of thinking about what they were doing
were initially nxdified after less than six unths of their research
degree studies.
During the first year of this research (1976-77) the different atti-
tudes of the supervisors to research reported above were reflected in the
way the beginning students were handled. The postgraduates all began the
three years full of enthusiasm for their new undertaking, but this changed
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during the time it took to complete the course. The science students
were started immediately on experimentations or computing while the
arts students were left more or less alone and told to think. This
would tend to suggest that the science students are of f to a better
start as they are involved with equipment, surrounded by others in
the laboratory and engaged on a real problem. However, the interview
material does not show these students to be at an advantage over their
contemporaries in the arts at any point during the first year. While
they were getting bored with repetitive experiments and lack of inter-
est shown in their work by the others around them, the arts people were
becoming concerned about inactivity and lack of intellectual exchange
with their peers.
The way that postgraduates were started on their course by their
supervisors inevitably resulted in different degrees of structure of
the research project. The unstructured life of the arts students, in
which they were asked only to produce a piece of written work at the
end of the first year, led to a need for them to discipline themselves
to work on their own and for them to structure their own work load.
The more formally structured approach of the science students led to
their having to give interim reports on experimental progress and keep
notes of experimental procedures and results. These differences did
not always coincide with frequency of meetings between the student and
supervisor pairs. In fact two of the science students, Charles and
Diana, were expected to take the initiative in arranging meetings with
their supervisors.
The postgraduates were at different stages of dependence upon their
supervisors by the time they reached what was officially supposed to be
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the half way point in their higher degree courses. During the course
of their second year (1977-78) the interviews showed that supervisor
style, directly affected the way in which the research was approached.
The result was often frustration and doubt on the part of both student
and supervisor. For example, Freddy who appeared to need time to plan
his work and continue unhurriedly until he was satisfied that he had
something interesting to contribute, was paired with Professor Forsdike
who constantly asked if he had got any worthwhile results.
The student became irritated and felt that he was not working to
adequate standards while the supervisor felt that the postgraduate was
too cautious and unable to work alone. An example of this situation is
given below:
Prof. Forsdike: 'I give him a lot of rope but see him every day.
I think a student needs a considerable aiunt of direction right
through the research period.
Freddy: 'The prof. controls the work and won't let me get down
to anything new.'
This pair were scientists working in the same laboratory which may
have contributed to the feeling that Freddy had of being over super-
vised.
Two of the other science postgraduates, Charles and Ewan, who
needed constant feedback and encouragement, were paired with supervisors
who wanted to be kept informed of progress and ideas at intervals that
allowed for some development to have occurred. In these cases the
students felt neglected and the supervisors resented the demands being
made on them (if the students were able to ask for nre of their super-
visors' time). A typical example of a supervisor in this position is
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given in the following quotation from one of the interviews:
Dr Eustace: 'He'll probably do a good Ph.D. if my colleague and
I put enough effort into it.'
His student, Ewan, in an interview around the same time said:
'I don't really like the set-up here. I'd prefer it if supervisors
told research students to report every week at a certain time.'
While this comment reflects a conflict between enthusiasm for the
work and disenchantment with the way he was being handled, it was becoming
clear that the students' perception of their Ph.D. was related to their
relationship with their supervisors. Students such as Greg and Ewan were
relying on their supervisors for ideas of how to interpret their results,
what they should do next, and feedback about the usefulness of what they
had already done. Students such as Adam and Bradley, who were beginning
to use the information contained in the results of their work as a source
of feedback instead of relying on their supervisor's assessment provided
contrary examples and were making decisions based on their own assessment
of their efforts. Nevertheless, their early enthusiasm was changing to
a more pragmatic way of viewing what was happening.
Students and supervisors continued to perceive their interactions
differently. At the start of the second year Freddy was still being
seen by his supervisor every day. The professor considered his student
to be 'self-reliant and can work for two to three weeks without super-
vision. My role is that of stimulant, giving him things to think about.
I've given him a great deal of freedom and will continue to see him
every day but won't discuss results more than once a fortnight.' Freddy
said about this situation 'I do more when the prof's not around. I'm
happier to be left alone.' This was during an interview when the professor
was away on holiday.
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Freddy was enthusiastic about his work but perceived himself to
have been oversupervised throughout his higher degree. He said 'I feel
just another pair of hands for my supervisor. No matter what I do
there's always more. I still see him about twice a day. I'll have to
be very firm with him, he's still on my back trying to get me to do more
practical work but I won't.' By this time, towards the end of the second
year, Freddy was struggling to redefine his role and to become independent
of his supervisor. As soon as he made his statement to Professor Forsdike
he was encouraged to hand in chapters of the thesis as he completed them
and the professor reported to the author how delighted he was with his
student's self-confidence.
With this pair, the supervisor assumed that the student needed his
support for as long as the student accepted it. The student suffered
what he felt to be oversupervision because he thought it would be dis-
respectful to speak his mind to the professor. Once he found the courage
to do this, the supervisor accepted that his student was capable of more
independent work than previously and modified his style of supervision.
During this period Adam was seeing his supervisor only about once in
three months • He had been very unhappy with this arrangement but after
about 18 months he said 'my supervisor is at last interested in what I'm
doing. He's offering constructive criticism and suggesting people I
should see. This could be due to the preparation Vve put in and the
fact that I've now got something worthwhile to say. This change in the
quality of our meetings is very important.
Supporting evidence for this statement of Adam's comes from the
interview with Professor Andrews which took place during this period.
The professor volunteered the information that he had arranged meetings
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for Adam with one of the lecturers in his department with a view to
giving Adam the opportunity to talk about his ideas to a group of under-
graduate students. Professor Andrews had also arranged for Adam to lunch
with him and a former Ph.D. student of his who was visiting from America.
He said 'I wish all my students were as good as he. I'm really happy
with him. He's produced five or six short papers about his work, all
exploring various aspects.' In the relationship between Adam and Professor
Andrews the student worked autonomously but felt neglected, while the super-
visor was under the impression that more contact would be interference.
Here is an example that is related to the amount of attention given by
the supervisor to the postgraduate's work:
Adam: 'After seven weeks of writing he only talked about a very
minor aspect of my paper.'
In contrast,
Prof. Andrews: 'each time I choose a single aspect from a paper
he has written and suggest he develops it.'
It can be seen that they are in agreement about what happened but
their interpretations of the event are quite different. For the student
it shows disinterest on the part of the supervisor, while for the professor
it shows selectivity and his way of helping the student to focus his work.
A further quotation taken from their interviews shows how the differ-
ent perceptions led to a significant breakdown in communication between
them.
Prof. Andrews: 'I consider his research problem to be fairly well
defined.'
Adam: 'The problem I have is determining what the scope of a research
thesis should be.'
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In this example of 'double vision' it is easy to see why the professor
left Adam alone to get on with his work, feeling satisfied that his student
was in a very good position to develop his ideas and continue independently
until he asked for a meeting or presented some work for inspection. It is
also easy to see why Adam perceived the professor's behaviour as disinterest
and neglect while he floundered aimlessly, trying to understand what it
was that he should be doing.
As meetings between Adam and the professor took place at the initiative
of the postgraduate and were often at intervals of four to eight weeks, it
is clear that 'a great deal of freedom' is very different for Professor
Andrews and Professor Forsdike yet both of them had students whom they
considered capable of autonomous work.
A counter example comes from Ewan and Dr Eustace. Here it was the
supervisor who had to make explicit the need for the student to work more
independently. The supervisor said during the third year, 'He's become
an independent research worker, he's doing original work all the time,
but he wouldn't have got very far without the supervisor. But that's all
part of the game.' Ewan, who had wanted even closer supervision than the
very regular contact he had with Dr Eustace, said 'I can see now that from
a supervisor's point of view, if he thinks you have something to do he
leaves you alone to get on with it.' This was towards the end of the
research period (mine and theirs) when Ewan had regained a little of his
early enthusiasm for his Ph.D.
With this pair, the student assumed that as long as he wanted to
lean on the supervisor, the supervisor would monitor everything he did.
In order to break out of this and make his own position more tolerable
the supervisor had to force the student to make his own decisions without
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checking every step with him. In this instance, however, Ewan was unable
to construe his Ph.D. in such a way as to include himself as evaluator of
his own work. Therefore, he continued to depend on his supervisor for
assessment arid feedback; this was even though the tasks he undertook
were spread over a longer period than previously. In this case, the
practical part of the work was continued independently, while the monitoring
of results was still handed to the supervisor.
(b) Isolation
After a year of being registered for their higher degrees, the postgraduates
in the study said such things as 'Now I know what not to do for my Ph.D.'
and 'working on the problem led to improved techniques for experimenting
with the same problem.' The interviews showed that all the postgraduates
felt that they could have been further ahead than they were. Greg said
'I don't feel I've got very far after a year. I think I could have done
more. I'm frustrated at not making as much progress as I hoped but don't
know how I could have achieved more.' Adam said 'It's difficult to know
how well I'm doing as I'm working well but progressing really slowly.'
These comments are representative of all seven in the study, except
perhaps for Charles who diagnosed his problem as one of 'mental inertia'.
By this he meant that he was unable to concentrate on his Ph.D. at all.
Even reading was an effort for him. The interviews, supported by the
grids, showed that Charles was isolated and bored by the end of his first
year of research. Charles was doing research in the astronomy department
of University A. His second grid indicated that his construct 'Communi-
cation/In your own mind' had changed significantly in the way that he was
using it compared to six months earlier. In the feedback interview he
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said that he was puzzled that this change was so pronounced, as all that
had happened was that his idea of what constituted 'communication' had
changed!
This comment in itself is indicative of the sensitivity of the Core
program which compared each element and construct of two grids (in this
case the first and second) and printed out those that had changed the
most. The student had not been aware that his changed definition of
'communication' was affecting his perception of his Ph.D. When this
change was looked at in more detail it helped him to see why he felt so
blocked in his work.
He said that real communication was very intimate and only occurred
between people who were on the same wavelength. 'Most of the time com-
munication is artificial. Conversation is just polite, you do it all the
time with people. Communication, if it's real, is more between two minds.
So I don't think of conversation as communication any more.' As he was
dissatisfied with the amount and quality of his interactions with his
supervisor, and also felt he had very little in comn with others in
his department, he was not talking about his work with anybody. This
resulted in a period of isolation even though he shared a room with
another postgraduate and came to the university every day. The lack
of intellectual stimulation and exchange of ideas with either peers or
supervisor eventually led to loss of interest in his topic, which he
thought was of no importance or interest to anybody else.
This period ended for him when he went to a conference and met
somebody from another college of the university who was interested in
his area of work. After this he visited his new colleague several times
to talk about his work. Comments from Charles during the 'fallow' period
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were all to the effect that he knew he should be very much further on
than he was but that he needed a push. Once he got back to work he
talked about all the things he intended to do and how he would make up
for lost time.
Of course, the students had different perceptions from each other
as well as from their supervisors regarding the process of pursuing a
research degree. After a year, Diana was saying 'I work alone in a lab.
full of people, all research students, all working alone.' Adam complained
'the social system of doing a Ph.D. is very discouraging' and Bradley pro-
vided a balance with 'I'm utterly alone but don't feel isolated. I'm happy
to get on in my own time.'
Although the observer may report that Diana is less isolated than her
two contemporaries, for her the reality is one of total isolation, while
Bradley's perception of spending so much time on his own is not as extreme
as either hers or Adam's.
At the end of the first year, Freddy declared 'I'm in the wrong field
but I'll stick it out'; Ewan commented 'It's the same thing over and over
again. I'm making a few steps towards my Ph.D. but it's slow progress.'
Bradley summarized what he was feeling when he said 'postgraduates are
treated scandalously. We're not treated in any way as members of the
academic community. The pleasures of isolation are wearing thin.'
Regardless of university base, what the postgraduates in the study
were perceiving seems to be more relevant to the social conditions in
which they were working than to the work itself. Nevertheless, the effect
of these feelings was to dampen their initial enthusiasm and slow down
their pace to almost nil.
At this point, about 18 months into the programme, Charles wanted
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much more direction from his supervisor and referred to their monthly
meetings as 'rather silent affairs'. Ir Chadwick said that he considered
his role to be one of guidance rather than direction. He interpreted
direction as spoonfeeding students by giving them books and articles
instead of allowing them to go to the library and seek out the relevant
literature for themselves. Guidance he considered to be pointing the
students onto the right path and allowing them to get on without inter-
ference. He was concerned about dominating their meetings and, therefore,
waited for the student to take the initiative and introduce a particular
topic for discussion.
By the end of the second year Charles had dropped out of the pro-
gramme without having written his M.Phil. He said that he decided not to
continue due to what he considered the lack of structure and direction.
During the period preceding his decision that he was unsuited to academic
work, he went to several members of his department and asked what he
should be doing. The differentiation scores on his grid (see p.176)
had remained relatively stable over the two years, only once showing
that he had managed any degree of organization in his perception of his
Ph.D. This could have been an indicator of the extent of his confusion.
In his final interview he said: 'Nobody cares if you come in or you
don't, if you work or you don't. There's no point in making any effort
here • It' s important to have somebody standing over you.' It seems that
Charles needed more direction than guidance but his supervisor preferred
to give guidance rather than direction. Charles was unable to achieve
the gradual 'weaning' process which the postgraduates could be expected
to complete as they learned to rely on their own, rather than their super-
visors' observations of their work.
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Greg, who was seeing Dr Green only about once in three nnths
during the secondyear (1978-79), was very depressed that she expected to
receive chapters from him. The 'supervisor' element in his grid had not
changed in the three years and was still linked to his element 'attending
class'. Dr Green was aware that her student still expected 'highly struc-
tured courses' and that he was considering settling for an M.Phil. Earlier,
Greg had had weekly meetings with Dr Green and had been concerned 'to main-
tain my own style and my own identity and not become merely a disciple of
my teacher'. In this instance, the supervisor was gently trying to 'wean'
the postgraduate and increase his autonomy by requesting draft chapters
to form the basis for discussion at their meetings. She was also en-
couraging him to write by setting deadlines to coincide with their tutorial
discussions. The interviews suggest that Greg was consciously worried
about losing his autonomy and conforming to departmental requirements quite
early in his higher degree course, while the structure of the grids showed
that his perception of the part of his Ph.D. related to supervision was
very similar at the start and the end of the programme.
Diana, on the other hand, rarely saw Professor Dymond and was left
to work alone for long periods from the very beginning. She said during
the interviews that she had known that this would be the case when she
first registered but that it continued to bother her and that she felt as
though she were working in a vacuum. Her grids contained no 'supervisor'
element and it was only in her final grid that she added 'discussion with
colleagues' to her list of elements. Until this late stage in her Ph.D.
work she had not thought about including talking about her work as an
important component in her perception of her Ph.D. She had accepted the
original agreement when the head of department had become her supervisor.
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She did not discuss her research with anybody. In fact, she thought the
only opportunity she had to talk about her work was with the author, or
at occasional postgraduate seminars organized by her department.
These two postgraduates demonstrate the way in which their perception
of the role of the supervisor affected their work. Their perceptions
played a more significant part in the eventual outcome than did the
reality of supervision. For Greg, supervision meant weekly meetings to
discuss aspects of his area of interest that may or may not be related to
his research. For him doing a Ph.D. was similar to any other higher edu-
cation course because there was a teacher who held 'classes', when this
private idea was denied by the reality of a supervisor who refused to
hold 'talk sessions' and requested intervals between meetings that per-
mitted him to have developed his own thinking in written form, Greg was
unable to restructure his internal conception of his Ph.D. He became
depressed and seriously considered giving up.
For Diana supervision meant rare hasty meetings with a very busy
'jet set' scientist who had far more important things to attend to, and
several of them at any given time. Therefore, her internal conception
of her Ph.D. excluded any possibility of lengthy discussion about her
work. Because she, too, was unable to restructure her private idea, con-
ceived at the time of registration, of the components that made up the
world of her Ph.D. she spent long periods feeling totally isolated even
though she worked in a busy laboratory. Unlike Greg, however, by the
time she came to the end of her three year period she had managed to sub-
stitute colleagues for professional conversations to develop her thinking.
She no longer believed that an absent supervisor meant an absence of pro-
fessional conversations of any kind.
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(c) Boredom
After eighteen months six of the research students were depressed, con-
fused and 'fed up' with the whole idea of the Ph.D. They felt isolated
and that they were going nowhere. Pbout this time the author was con-
vinced that all seven cases would drop out and that this Ph.D. would
have to be done on reasons for wastage in research degrees. To my sur-
prise, this 'fed up', 'I'm stuck' phase, when the seven postgraduates
were asking if any of the others were as depressed as they were, led
very quickly into another quite distinct phase. The students who had
initially been reading now started to write and those who had been ex-
perimenting or computing stopped and relaxed. Hudson (1977) mentioned
this 'getting nowhere syndrome' in his own experience of doing research
and the supervisors in the sample commented on various aspects of it too.
Professor Forsdike, a science supervisor, said of Freddy, 'during
the next six months he'll get through the sticky patch and the results
should just pour out'. This way of talking about the progress of research
also seems to be significant. The science supervisors were interested in
results, while the arts supervisors were more concerned with ideas. An
example of these differences comes from Dr Eustace who said of Ewan
'after a slow start he's got experimental results as good as anyone',
and Mrs Briggs who commented about Bradley 'he's always telling me things
I don't know and that's exciting'.
Half-way through their programme the comments of the postgraduates
showed a different attitude to their work. The following quotations are
taken from the interviews which were held at that time. Freddy, research-
ing industrial chemistry in the technological university, said 'It's the
boring part now, essential to the thesis, just plodding on. Just churning
out results with no thought, no challenge.'
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He reported, during the grid feedback session, that he had become
more remote and detached. He said: 'In the beginning I had to concen-
trate hard on what I was doing, it completely occupied my mind. In some
ways I've got less enthusiastic, all I want to do is finish and get out.'
His first grid looked quite different from his later one, and, instead of
going through the various constructs that had changed he treated the over-
all change as one that typified his whole relationship to his Ph.D. He
said: 'At first I was full of enthusiasm for work and work was going to
be very important, but at the end other things gave me much more satisfac-
tion. The work was boring and monotonous and I was waiting for it to be
over and done.' This is very different to Bradley's comments at the same
time.
Freddy's supervisor said of him towards the end of the three years
'he suffers from periods of depression and I feel he hasn't put all the
energy he might have into his work recently'. Nevertheless, he did not
pursue the matter with Freddy who continued to treat his research problem
as though it were a routine 'nine to five' type of work task.
Bradley, an Arts student who was doing research into Italian liter-
ature at the traditional university, provided a contrast to the picture
of increasing boredom. He said: 'I see it's always darkest before the
dawn. The thesis is a job of work that has to be finished. It's just
me and it; working until it's done, that's how it is. As the end draws
nearer I feel a greater need for intense work and less importance for the
idea of keeping a balance in my life. The only thing that matters is to
get it finished.'
Bradley was the one postgraduate who changed to a more positive per-
ception of his Ph.D. over the three year period. He commented, when asked
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about his reaction to the grid feedback sessions, 'I might have formulated
it differently, but I'm not surprised. It's a useful breakdown of the
conceptualization of my gradual acquiescence.' Evidence of this gradual
acquiescence to complete the research and write the thesis comes from
the Core analysis of the two grids elicited during his final year. His
construct 'Looking forward/looking back' had changed the most. (50% match).
He explained this change by saying 'my concern about the future has acted
to keep me going on the thesis. I need to feel I've rounded off a schedule
of work in the three years.'
At first Bradley had gravitated into research because he couldn't
think what else to do, but had said that he was doing the research 'because
I want to do it and if I had to force myself to do it then I would stop'.
Throughout the three years, his grids showed up this oscillation between
the poles of constructs that he labelled 'Natural inclinations/self-
discipline' and 'non-professional life/professional activity'. The differ-
ence in the way he thought about these constructs at the start of his re-
search and towards the end were shown up in the Core analysis of his
grids. His comment on this is most specific: 'These two concepts have
often fought for mastery over me. I think the discipline has gradually
gained the upper hand. In the three years the natural inclinations to
do anything other than finish the thesis have become less pressing so the
concepts are less radically opposed now than they have been in the past.'
Adam, researching architecture in the traditional university, re-
iterated 'Now that I know what I'm doing is good enough for a Ph.D. I've
lost interest, there's no challenge.' In a similar vein, Diana, the bio-
chemist working in University B, explained 'I want to do anything that
will write up into a cohesive thesis.' At a relatively early stage in
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their programme, these three students were beginning to see their Ph.D.
as a job that just had to be worked at until it was finished. The others
got to this point much later.
(d) Job to be completed
In the beginning, three years had seemed to be a vast amount of time for
working on a single important problem. But by the start of their final
year the students felt that they had had very little time indeed to ac-
complish any really significant work. At the same time, they were tired
of concentrating on just one problem which they now perceived as relatively
trivial.
Diana, working on an anti-cancer drug in the technological university,
added more new elements to her grid over the three years than did any of
the other postgraduates. The feedback interviews revealed the extent of
the change in her perception of the Ph.D.
The following example is taken from the end of Diana's second year.
Discussion of the several constructs that had changed since she had com-
pleted her first grid led her to comment 'it's a totally different way of
thinking because I'm aware that I've only a year left and two years have
already gone. Three years doesn't seem half long enough. It seemed a
long time in the beginning.'
When she was shown that the element 'Be able to interpret results of
experiments' was grouped quite differently in her latest grid compared
with all the preceding ones, she said, 'that's because I'm trying to finish
off groups of experiments and say "that's the answer" rather than exploring
it more fully, which is what I used to do. Before I was aiming for "the
truth" now I'm aiming for results. I'm looking forward to finishing rather
than doing the work for its own interest.'
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Greg, researching Russian history at the traditional university,
had originally seen his work resulting in a creative end product which
he assumed would emerge from the mechanical process of collating manu-
scripts. Therefore, his construct 'Almost mechanical process/not
automatic' is a key one for showing how he felt about his work. The
Core analysis of his first grid and the one he completed in his final
year showed that this was the construct that had changed the most.
Merely from studying the two Focused grids it was difficult to understand
what this change signified as the grouping was not as different on the
later grid as a 56% match would suggest. However, when Greg was shown
the analyses he said 'I'm really fed up with it right now, doing the
mechanical things just goes on.'
At first the mechanical part of his research was seen as making a
direct contribution to the original, creative conclusions he would be
able to draw out of his efforts by the end of the three year period.
As the end drew closer the mechanical work was just that, boring repeti-
tive mechanical work. He said at this point 1 couldn't cope with another
year like this so it must be finished by the end of the year.'
The students had commenced their three year course full of enthusiasm,
but once the research had been completed and they had only to write the
thesis in order to complete the Ph.D. they spoke of wanting to 'get it
and forget it'. The following table shows the changes in the ways the
postgraduates thought about their Ph.D.
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TABLE 9: ATI'ITUDES TOWARDS ThE PH • D.
Post-
graduate
Adam
Bradley
charles
Start
Contribution
For its own
sake
Career
One year
Depressed
Alone
Going
nowhere
Isolated
Confused
Fed up
Nobody
interested
18 months
No challenge
Feeling low
Hard slog
Must get it
Plod
No challenge
Better
Three years
Must finish
Job of work
Slog
Just continue
Just do it
Got to get it
Diana	 Career
Ewan	 Contribution
Freddy	 For its own
sake
Greg	 Contribution
It can be seen from the table that Diana, at three years, was thinking
of her Ph.D. in a manner similar to Charles the year previously. This
should be cause for concern as charles had dropped out at the end of his
second year. All the others, even Greg, were thinking more as Diana had
been thinking in the second year. It seems to be important for the morale
of the postgraduates that they think in terms of a goal - 'got to get it' -
or an unfinished task that needs completion - 'must finish'.
The table shows how the seven students who had started their higher
degrees for a variety of reasons gradually became dispirited about working
alone as their research became more familiar to them. Having begun en-
thusiastically, they went through periods of isolation and boredom until
in the end they forced themselves to put in the effort needed to complete
the Ph.D. Parts of this process were identified in the grids through the
discussions based on the computer analyses, while the comprehensive pic-
ture emerged as a result of combining this information with the information
obtained from the semi-structured interviews. The construct and element
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groupings changed according to what period of their research the post-
graduates had reached and the interviews showed that they realized that
it was determination and application, rather than brilliance, that was
needed to complete what they had started.
Changing Perceptions
Three years from registration Charles had dropped out and taken a job.
The rest of the postgraduates in the study were talking about just
'sitting down and slogging'. They saw their theses as a job of work
that had to be finished. In addition to this change in their perception
of the Ph.D. itself, the students changed their perceptions of what was
important to the completion of a three year Ph.D. programme. At first
they had listed only practical activities as their grid elements, but
gradually they added qualities and characteristics that were important
such as self-confidence, enthusiasm and determination. Table 10 over-
leaf gives the additional elements and constructs supplied by the post-
graduates.
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TABLE 10: ADDITIONS TO ORIGINAL REPERTORY GRIDS BY THE FINAL YEAR
Postgraduate	 Elements	 Constructs
Adam	 Internal expectation!
necessary for career
Bradley	 Keeping up with latest
research
Concentrated work on
thesis
Charles	 Music (playing)
Application to problem
Diana	 Discussion with
Co 1 leagues
Self-confidence
Present papers at
scientific meetings
Stable home (social)
life
Learn new techniques
Ewan	 Good relationship
with technician
Freddy	 Being given a workable
project at start
Enthusiasm and
determination
Looking back/looking
forward
Of permanent importance/
of temporary importance
Irrelevant to academic
career/important for
academic career
Important/not important
Expression of ideas!
precision
Like/don't
Good at/not
Not directly related to
work activity/active work
Important/room for
manoeuvre
Need for experience/
training sufficient
My own time/lab, time
Important for everything/
relatively unimportant
Greg	 Chasing up books	 -
By the time they had completed the research part of their work, the post-
graduates were realizing that certain characteristics were as important
to success in a higher degree as was practical expertise.
- 139 -
The supervisors had not completed any grids but had listed certain
elements that they considered to be important to the successful comple-
tion of a Ph.D. They supplied the elements, listed in Table 11 below,
during their second interview.
TABLE 11: SUPERVISOR ELEMENTS
Professor Andrews
Reading around different viewpoints
Planning their own time
Prepared to expose their own work to others (talk or write
about it)
Outgoing
Prepared to focus their work closely (take a step forward
not solve the world's problems)
Commit ideas to paper at earliest possible point.
(Need to see how they change over three years)
Develop healthy scepticism
Understanding (avoid attachment to a single well known
theory or name)
Need to study techniques to carry out experimental work
Read for style relevant to written thesis
(Literature not architecture, e.g. Joseph Conrad writing
in third language,
Must coincide with their own interest)
Mrs Briggs
Aiming towards coherence of ideas and of work
(cross references at the mundane level)
Not getting out of habit of writing
Having series of definite discreet goals, not just 'a thesis'
at the end.
(being able to divide project into parts, i.e. start with
idea of finishing)
Maintain interest in things other than topic of research
Tidiness in collection data (don't lose references)
Capacity to relate the particular to the general (some sense
of relationship of your project to wider area)
Not to be lonely
Maintaining regular working habits
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TABLE 11 (continued)
Dr Chadwick
Study background rather than single problem
Physical effort - spend time working
Results and conclusions from the method
Implications of the results and what they mean
Originality in solving problems that arise
Write thesis
Oral examination
Professor Dynnd did not supply any elements
Dr Eustace
Originality
lthility to express oneself clearly
Expertise and care in experimental work
Enthusiasm and interest
Extensive reading
Competent mathematician - background and expertise
Integrity (honesty)
Capacity to work well with others
Professor Forsdike
Initiative/drive
Determination (not to let it get you down)
ability to think logically
Humility (appreciation of one's own limitations)
Practical skill
Facility in spoken and written communication
Imagination
Personal relationships (ability to pick up ideas
and tips from others)
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TABLE 1.1 (continued)
Dr Green
Self-discipline
(mad) Ambition
Ingenuity
Ability to discriminate what is important
Conformity (despite value placed on originality)
Self-confidence
It can be seen that all of them included abstract qualities such as
Imagination, Self-confidence, Determination and Enthusiasm in their list
of requirements for a Ph.D. student. It was not until well into the
three years that their students added similar qualities to their grids.
Eventually, just as they had learned to accept that their progress was
inevitably slower than they had expected and that their theses were just
another job of work, so too did they begin to understand that qualities
such as self-confidence and persistence were as important for them as an
ability to conduct experiments or take notes. Diana's comment, taken
from an interview towards the end of her third year when she was working
on her thesis, epitomizes this change 'I was lacking in self-confidence
and you need to be flamboyant. I've improved but others were confident
to start with.'
Section Summary
The main features that had emerged were that the relationships with their
supervisors were dependent upon the students' expectations of the super-
visory role, the frequency and type of contact that the students had with
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their supervisors and the studentst interpretations of these meetings.
These in turn, affected the students' perception of what doing a Ph.D.
meant and the ariunt of independence they achieved in their work.
As the students developed self-confidence and gradually became
independent of their supervisors, so too did they become more involved
with their work because of its own intrinsic interest. In the present
study, the grids showed the relationship between involvement with work
and a lessening of the need for external approval. The students gradu-
ally learned how to interpret the results of their efforts and this
helped them to grapple with problems as they arose instead of immediately
turning to their supervisors for advice. Over the three year period
students passed through stages that ranged from early enthusiasm to bore-
dom with their research and feelings of isolation regarding their work
environment.
During their final year, the students perceived their Ph.D. as a
routine task that had to be finished. The change in perception of their
Ph.D. from something unique and special, to work that had to be completed
was important to their progress. This was because initially they felt
that extraordinary abilities were needed and they were not at all sure
that they had these abilities. After the change in the way they saw their
Ph.D. they realized that the abilities that were needed were more ordinary
ones, such as perseverance and determination.
In order to gain more information concerning the postgraduates' rela-
tionship with their work, the free writing that they had done at the start
of each interview was analysed. The next section examines in some detail
the way that the students planned their work so that the effect of the
planning on the outcome of the research may be considered. It is to this
aspect of their work that we now turn our attention.
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How did the postgraduates plan their work?
Introduction
The students wrote short paragraphs at the start of each interview.
These paragraphs were headed 'The problem I'm currently working on'
and 'The problem I will be working on in a month's/term's time'.
(Sometimes the students preferred to estimate their work over three
months rather than just up until the date of the next interview.)
By checking the prediction of what they thought they would be doing
against what they were actually doing, at the time of the next (or end
of term) interview, it was possible to measure the accuracy of their
estimations.
The deadlines provided short term goals for the postgraduates at
each stage of their research. The short term goals fitted into the
overall general plan that they had for the three years. As they worked
towards these goals it was possible to understand how their projects
were developing in relation to the time available. The basic assumption
here was that students learn from experiencing the difference between
expected and actual achievement in a given period. As a result they
should improve the accuracy of their predictions.
The definition of planning being used in this thesis is given on
page 38. It is 'a strategy designed by an individual to achieve a spe-
cific goal in a given period of time'. The use of such a definition is,
in itself, an acknowledgement that there are other important aspects to
planning besides estimating the aiiunt of time needed to reach a stated
goal. Other aspects of planning include:
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(1) designing a project of reasonable size
(2) actually getting started on it
(3) reviewing the results of the actions
( 1i) coping with setbacks
(5) focusing on a particular problem
Although these aspects are given some consideration in this section, the
major part is devoted to time estimation.
There are two reasons for such emphasis:
(1) managing work over time is important for most occupations - not
least research and completing a thesis
(2) It was found, as a result of analysing the paragraphs, that time
estimation was a central problem of planning for the postgraduates.
The First Year
In the first year the students usually overestimated what they could
achieve in a given period. This was true whether the deadlines were
self-imposed or suggested by the supervisors. Table 12 overleaf shows
the differences between the estimated and actual time taken to complete
a written report on the first year's work, for all the students in the
study.
It can be seen from this table that Bradley was considerably more
accurate in his predictions than were the other postgraduates during
their first year. Also, he may have learned from this exercise as he
allowed a little more time when estimating progress on his second paper.
Adam provided a marked contrast to this. It is evident from the table
that Adam grossly underestimated the amount of time he would need to
complete his first paper but still predicted that a month would be suf-
**
Ewan:
Paper 1
Freddy:
Paper 1
2
3
**
**
1 week	 **
12 weeks +8 weeks
2 weeks +2 weeks
8 weeks +8 weeks
+4	 19 weeks	 18 weeks
+8	 40 weeks	 28 weeks
abandoned*
+8	 Not
completed* * *
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TABLE 12: FIRST YEAR ESTIMATES OF TIME NEEDED TO COMPLETE REPORT,
COMPARED WITH ACTUAL TIME TAKEN TO COMPLETE
	
Student	 Estimate in Weeks	 Actual	 Difference
Time	 in WeeksOriginal Revised	 3rd	 4th Taken	 between
	
Estimate Estimate	 Estimate Estimate
1 month	 another	 a month	 Expectation
andlater	 month	 later Achievementlater
Adam:
	
Paper 1
	
4 weeks +3 weeks	 very slow +1	 20 weeks	 16 weeks
	
2	 4 weeks very slow	 +4 weeks	 abandoned*
Bradley:
	
Paper 1
	
9 weeks +3 weeks	 +1 week	 15 weeks	 6 weeks
	
2	 12 weeks +2 weeks 	 +2 weeks	 16 weeks	 4 weeks
Charles:
	
Paper 1
	
4 weeks **	 abandoned*
Diana:
	
Paper 1
	
24 weeks	 abandoned*
	
2	 12 weeks +4 weeks	 abandoned*
	
3	 4 weeks +4 weeks	 abandoned*
Greg:
Paper 1
	
4 weeks +8 weeks
	 +12 weeks **	 Not
completed***
* Paper abandoned means that the student decided to do something else.
** Indicates that the student considered the paper to be practically
completed at the time of the interview.
1r Paper not completed means that the student kept returning to it and
did eventually complete it up to one year later.
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ficient time for him to write his second paper. An interpretation of
this might be that, unlike Bradley, Adam did not learn anything about
scheduling work from his first experience of attempting to do so.
In fact, the Core analysis of Adam's first two grids showed that
his most changed construct was 'easy/difficult' (44% match). Inspection
of the two Focused grids (in appendix) showed how it had changed. In the
first grid this construct had been quite separate from the others. In
the second grid it was linked to the constructs 'most like to do/least
like to do' and 'immediate feedback/Long term result'. This was inter-
preted to mean that the easiest way for Adam to achieve reassurance that
he was on the right track was for him to concentrate his efforts on tasks
that would result in immediate feedback.
Adam was asked about the second grid and his reactions to the particu-
lar cluster. This cluster (easy, most like, immediate feedback) was sig-
nificant, he said, because 'the obvious thing is the uncertainty and the
conviction of failure. I worry about doing the right thing and what
others think.' The author interpreted this change in the following way:
at the time of the first grid Adam was not very worried about the level
of difficulty in his work but, by the time he had been in the higher
degree system for a year, the second grid revealed that he was anxious
to be reassured that what he was doing was acceptable. At that point
in his research career, he most enjoyed easy tasks that gave instant
information that he was 'doing O.K.'.
Another cluster, also revealed by the Focus analysis of his second
grid, seemed to be in some opposition to the idea of immediate feedback.
The cluster consisted of two elements, 'thinking' and 'making conjectures'
linked to the constructs 'intellectually active' and 'giving a high degree
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of fulfilment'. When asked to comment on this grouping Adam said 'I get
fulfilment from the intrinsic nature of the work'. It appears that an
interpretation of the grid information and Adam's response to it might
be that, counterpoised against the need for instant approval, there was
the equally important need for Adam to derive satisfaction from solving
intellectually challenging problems.
After only one year, it was becoming apparent that satisfaction
from the work itself was balanced against the need for explicit informa-
tion and approval from external sources. It appeared that Adam, at this
relatively early stage, was already beginning to substitute his own
evaluation of his work for that of his supervisor's. However, he was
still saying 'I don't yet know what a Ph.D. student is supposed to be
doing'; hence the apparent lack of learning observable in Table 12.
Analysis of the paragraphs showed that Adam was not the only one
to set himself unrealistic goals. Usually work not completed during the
stated period was given as the goal for the next period. In this way,
although it seemed that no learning was achieved from experiencing the
differences between expectation and achievement, the work continued to
develop. The time allowed for completion was extended and the short term
goals were used as building blocks upon which to base further estimates.
Coping with setbacks appeared to be related to planning insofar as
a setback and the consequent difference between expectation and achieve-
ment led to an adjustment of the plan. Two different episodes that re-
sulted in delays are presented in order to illustrate how the degree of
dependence of the students is reflected in how they responded to the set-
backs • The first illustration shows a setback due to problems with
apparatus.
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'I finished the last of the set of experiments I was working on
yesterday and then the reactor blew up and split in half. I've got to
get that repaired before I can press on. Each day is going normally
and I just get on with basic data gathering.' This was from Freddy who
felt no dissatisfaction with the delay in his programme as this was quite
clearly due to events over which he had no control. He could very easily
attribute the cause of any frustration of his efforts to external factors.
In contrast, Charles commented, at the same stage of research: 'I'm
not really where I thought I'd be. What I'm doing is really routine cal-
culations so I should be getting on much, much faster than I am.' This
second illustration shows a sethack due to errors in calculation. In
this case it was more difficult for Charles to attribute responsibility
for frustration to causes outside of himself.
The interpretation made from examples such as these was that
Charles's frustration and feelings of lack of progress arose because he
had no external causes on which he could lay the blame for postponement
of his stated deadline, yet he was not ready to take responsibility for
his own efforts. He could have decided to put aside the calculations
that were causing him so many problems and to continue with something
else until he felt fresh to tackle them in the hope of discovering the
error. What he was actually doing was merely to continue trying to get
his computations to work out without investigating the possibility of
locating an error made very early on. Charles had close contact with
other postgraduate students whom he perceived to be making more headway
than he was able to do and this added to his feelings of frustration.
Charles was frustrated at his lack of progress in discovering a basic
error in what should have been a straightforward bit of computing. He
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revealed that he had attributed the cause of his frustration to external
rather than personal factors, when he expressed the opinion that it was
his supervisor's job to 'unblock' him.
Adam had very little contact with others in his department yet still
managed to evaluate his own progress against what he perceived others to
be accomplishing. He mentioned in one of his interviews 'I have a friend
in Hall who's doing a Ph.D. in literature and although he's a year ahead
of me I compare myself with him. The thing about work is, I feel I don't
do very much but maybe I do.
Neither Charles nor Adam had any external criteria against which to
measure the results of their efforts. Both felt that they could have
been doing more, but Adam was beginning to realize that perhaps he was
expecting too much of himself.
Freddy had decided to continue with routine work while awaiting the
apparatus he needed in order to conduct further experiments. According
to the supervisors, both Freddy and Adam were relatively autonomous even
though Freddy had considerable contact with Professor Forsdike. Both of
them were making decisions, and basing their evaluations of how to struc-
ture their work over time, on the learning that had occurred as a result
of spending several months as research students.
Charles, however, was not making decisions about optimum use of
time and resources. He was dependent on his supervisor (p.120) even
though he did not have very much contact with him. Charles was continu-
ing to follow a single strand of work without exploring other avenues such
as reading journal articles or discussing his mathematical and computing
problems with others. He was thinking only of the task upon which he was
engaged without attempting to fit it into a wider context. Consequently,
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he felt that he was achieving very little while blaming his supervisor
for not helping him to complete the task faster.
A question which arises from these results is whether there is a
relationship between dependance on the supervisor and the ability of the
postgraduates to use information from their work for planning. The degree
of independence the students had achieved was reflected both in the way
they planned their time in relation to their work and in the way they
coped with sethacks. Most significantly, it showed itself in the extent
to which they could understand the feedback coming to them from their work
and then use this information to plan their time in the most efficient way
possible.
The way the seven students planned their work was observable through
the written paragraphs. These were worded in such a way that either they
reflected consideration of what the supervisor might have in mind or else
they gave a positive statement of intention. The former is illustrated
in the following extract from Charles's paragraph 'I will be continuing
to work on the programme suggested by my supervisor while also keeping
up with the computing'. At this time Charles was describing what he
would be doing during the following month in terms of things that had
originated from his supervisor. The kind of paragraph written to illus-
trate a degree of independent planning comes from Diana who predicted
her work for the following month in terms of what she was currently doing:
'this depends on the results of my current experiment'.
These examples have, of course, been selected because they are quite
explicit about the source of the next round of work. Usually, the para-
graphs were more ambiguous or the work source more blurred as in the case
of work that had originated from joint discussion or was continuing over
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an extended period. Nevertheless, how far the postgraduates were planning
their work as a result of something their supervisor had said, or some-
thing that had occurred in an earlier piece of work, became clear from
the paragraphs from time to time.
The Second Year
In order to get some idea of how the students were getting on with the
planning part of their work, a table, similar to the previous one, was
compiled for the postgraduates' second year. It was also used to investi-
gate whether any learning had taken place regarding the amount of work
they were able to accomplish in a given period of time.
The table incorporates two important features: (1) a period of one
year had elapsed since the previous table; (2) the tasks being estimated
were different from those in the previous table. The table on page 145
concerns written work while the table overleaf is primarily concerned
with practical work.
A brief glance at these results shows that postgraduates were more
successful in achieving estimates of the practical work they could com-
plete in a given period of their second year than they had been in
achieving the earlier estimates of their written work. It can be seen
that Diana and Freddy were able to predict their performance exactly
when they were considering experiments to be conducted; Bradley's reading
programme was equally accurate with the exception of the time schedule for
his plan at the end of this work period. The delay was due to his having
to give a conference paper as well as being asked to undertake some
summer school teaching that he had not expected.
Adam was the only one of the cases to select writing as his most
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TABLE 13: ESTIMATES OF TIME NEEDED TO COMPLETE SECOND YEAR PROJECTS OR
REPORTS COMPARED WITH THE ACTUAL TIME TAKEN TO COMPLETE
Student	 Estimate in Weeks	 Actual	 Difference
Time	 in WeeksOriginal 2nd	 3rd	 4th Taken	 betweenEstimate Estimate Estimate Estimate
Expectation1 month	 another	 a month
andlater	 month	 later
Achievementlater
Adam: 6 weeks +8 weeks	 14 weeks	 8 weeks
writing
8 weeks +8 weeks	 +4 weeks	 20 weeks	 12 weeks
4 weeks	 4 weeks	 0 weeks
Bradley: 6 weeks
reading
8 weeks
8 weeks
6 weeks +6 weeks	 +8 weeks
6 weeks
8 weeks
8 weeks
20 weeks
0 weeks
O weeks
O weeks
14 weeks
4 weeks +4 weeks
8 weeks
12 weeks
12 weeks
Charles:
computing
Diana:
experi-
mentation
Ewan:
experi-
mentation
8 weeks
8 weeks
12 weeks
+6 weeks
+8 weeks
Abandoned
8 weeks
12 weeks
12 weeks
14 weeks
16 weeks
12 weeks
O weeks
O weeks
O weeks
6 weeks
8 weeks
0 weeks
Freddy:
experi-
mentation
8 weeks
6 weeks
8 weeks
8 weeks
6 weeks
8 weeks
O weeks
O weeks
O weeks
Greg:
	
12 weeks	 12 weeks	 0 weeks
collating
MSS	 8 weeks	 8 weeks	 0 weeks
	
4 weeks	 +2 weeks	 6 weeks	 2 weeks
	
12 weeks	 4 weeks	 -8 weeks
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relevant problem of work for the second year. He continued to give
deadlines that were too early, with one exception of a very short paper
to be completed between interviews.
It is difficult to know whether the improvement in the estimates
that the postgraduates gave at this period were due to the type of work
or to the learning that had occurred during the previous year. The im-
portant question which arises here is: Can they estimate practical work
better than written work? The other results show that Ewan experienced
unexpected delays due to difficulties with apparatus, but achieved his
predicted performance towards the end of this period. There is consider-
able improvement in his estimation when compared with his predictions of
the first year.
Charles decided to give up and take a post in industry due to con-
tinuing difficulties encountered with the computer program he was trying
to create. He refused to complete the written paragraphs until his
third term, by which time he had already decided to relinquish his hopes
of the Ph.D. degree.
Originally Greg's thesis was to have given an outline of the life
and times of Pinchas of Koretz, a Russian sage of the eighteenth century
(1728-91), but this was later changed to be merely a systematic bibli-
ography of the sage's work. Although at first he seems to be the only
one of the cases to give an example of gross overestimation of what could
be accomplished in a given period, this was due entirely to the fact that
the final manuscript that Greg had to work on had only one quarter of the
original work he thought it contained. Therefore, he had to work only
25 per cent of the material for which he had allocated time as the rest
was repetition of earlier manuscripts which he had already collated.
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Even though the reading times allocated by Greg for compiling
notes from the texts were very much more than he needed, there was
still a discrepancy between the expected and actual time required to
do the collation and write it up. This was because there were long
delays in getting manuscripts from other countries. Eventually, because
of these delays, the length of time needed to collate the manuscripts led
to the decision to modify the topic of his thesis.
Greg noticed the discrepancy as the detailed plan was constantly re-
targeted and so he had to adj ust the general plan accordingly. Although
this does not show up in Table 13, which was compiled from the paragraphs,
the information was made available during the interviews.
According to Table 13, it appears that the postgraduates did learn
to be more accurate in their estimates during the second year than they
had been in the first year. The picture is confused, however, when the
interview material is taken into account. Students' comments at the end
of the second year were not very different from their comments of one
year earlier. For example, Diana said: 'This last stuff should have
taken a month, but it took me six months. I'm working, but what I thought
would take a day actually takes a week.' Charles (speaking of the pro-
posed M.Phil.,) said: 'It's going well, but I know I'm still wasting time.
I'm satisfied with what I turn out, but I should be doing much more.'
Consequently, when considering only discrepancies between expectation and
achievement in the amount of work the postgraduates thought they could
accomplish in a given time, it is difficult to know whether they learned
to be more realistic. This is mainly because of the additional informa-
tion of the interviews. The change of plans, not always revealed in the
paragraphs, tend to contradict, to some extent, what had been written in
the paragraphs.
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The Final Year
At some point in their third year all the postgraduates started work on
their theses and this activity became their most important practical task.
The paragraphs and interviews show the concern of the postgraduates
regarding over-running the deadline of their period of registration.
Table 14 shows their estimates and predictions concerning the reporting
stage and how long it would take to complete the thesis.
At the time of completion of this thesis four of the remaining six
postgraduates had received their doctorates. Freddy obtained his in
January 1980 and Ewan in August of the same year. Bradley and Adam got
theirs in June and August 1981 respectively. Greg and Diana continue
to experience considerable difficulty with writing and this, coupled with
very little contact with their supervisors, has resulted in both of them
becoming rather demoralized and doubtful about being able to get the thesis
written at all. At the end of 1981 Greg was seriously considering settling
for an M.Phil. while Diana had managed to obtain a research appointment in
a hospital and was once again planning to write her thesis 'every weekend'.
Even these two postgraduates had not given up hope of 'having something
to show for all this' to put it in Diana's words. In fact, she said that
being called 'Dr' in her new job was sufficient reason 'to make it be
true otherwise I feel guilty all the time'.
It seems that Adam's and Bradley's ability to estimate the time
needed for a piece of work deteriorated over the three year period;
although Bradley had been able to make accurate estimates for his reading
programme. In fact, comments taken from his own and his supervisor's
interviews show that neither of them considered him to have a problem in
the area of planning his work and fitting it into the time available:
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TABLE 14: ESTIMATES OF TIME NEEDED TO COMPLETE DOCTORAL THESIS COMPARED
WITH THE ACTUAL TIME TAKEN TO COMPLETE
Student	 Estimate in Weeks
	 Actual	 Difference
Time	 in WeeksOriginal Revised	 3rd	 4th Taken	 betweenEstimate Estimate	 Estimate Estimate
1 month	 another a month
	
Expectation
andlater	 month	 later
Achievementlater
Adam:
Intro-
	
4 weeks +8 weeks	 +4 weeks	 16 weeks	 12 weeksduction
Chapter 2	 6 weeks +8 weeks	 +20 weeks +4 weeks 46 weeks
	 40 weeks
Complete	 36 weeks +4 weeks	 0 weeks +12 weeks Not completed
Bradley: *
Chapter	 12 weeks +8 weeks 	 +4 weeks	 24 weeks	 12 weeks
Complete	 52 weeks +52 weeks	 Not completed
O weeks 4 weeks
+8 weeks
+2 weeks
Diana:
Results
Intro-
duction
Complete
Ewan:
Lit.
Survey
Discussion
Complete
Freddy:
Results
Discussion
Complete
4 weeks
4 weeks
12 weeks
+4 weeks
O weeks
+8 weeks
Not completed
Not completed
Not completed
18 weeks	 6 weeks
18 weeks	 10 weeks
Not completed
12 weeks +6 weeks
8 weeks +8 weeks
4 weeks +6 weeks
	
8 weeks +4 weeks	 13 weeks	 5 weeks
	
8 weeks +2 weeks	 +4 weeks	 14 weeks	 6 weeks
	
12 weeks +8 weeks 	 +4 weeks	 Not completed
Greg:
Chapter 2	 4 weeks +8 weeks	 12 weeks	 8 weeks
Chapter 5
	 4 weeks +4 weeks	 +4 weeks	 Not completed
Complete	 24 weeks +4 weeks 	 +32 weeks	 Not completed
* Bradley was awarded a scholarship to study in Italy and decided to delay
writing his thesis for a year.
Charles dropped out after two years without writing an M.Phil.
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Mrs Briggs: 'He has this capacity to delimit his topic. He does
this, not me. He seems to know exactly where he's going.'
Bradley: 'I think things have been going to plan. I'm getting
on quite well and I'm about where I intended to be although I
haven't set myself hard targets, Christmas is a kind of terminus.'
Reference to Table 13 shows that he was accurate in his predictions
and did achieve what he had expected to accomplish in his second year.
However, he decided to modify his overall general plan due to his experi-
ences while carrying out his detailed plan. He explained: 'I'm thinking
seriously of changing my thesis topic. I had to do some background work
and I found myself interested. When I started reading in this area I found
it very refreshing. I feel I've got a much more viable Ph.D. project now.'
This example of the interaction between general and detailed plans
is important because it shows that it is not necessary for something to
go wrong with the plan in order to modify it. It appears that what is
necessary is that some action should occur on the parts of the plan so
that the individual can decide whether to continue to put the plan into
operation as originally intended or to make some amendments before pro-
ceeding.
Table 14 shows that three months after the end of the registration
period, the postgraduates' estimates of the amount of time needed to
complete the task of writing parts of their theses were far short of
what was actually required. An interpretation of this might be that
of the many things they do learn during their Ph.D. training, estimating
time needed to complete a piece of written work is not one of them. Why
this should be so is considered in the next section.
Diana, who never once misjudged the length of time she would need to
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complete the experimental part of her work, spent long periods of time
trying to write up this completed work without ever finishing the written
reports. Greg followed a very similar pattern but had managed to complete
one chapter towards his thesis. These two students were very precise
about practical work but had great difficulty in estimating the time
needed for writing.
Ewan and Freddy were the only ones who appeared to make more accurate
estimates than they had done in their first year. However, these estimates
seem to be related to their ability to add on longer periods of time when
they were in the process of writing. Such revised estimates are not the
same as making more accurate initial predictions. The main difference
for these two postgraduates when comparing their estimates in Table 12
with their estimates in Table 14 is that, in their first year, they were
more likely to say that a piece of work was almost completed when they
were actually very far from having finished it.
Changing Perceptions
It seems that what the tables show is that the postgraduates are learning
how to handle multiple pieces of information, without missing out im-
portant details, as they move from one sub-goal to another during an
extended project. During the final year of a research degree, it is
the ability to unite a variety of disparate parts into a cohesive whole
which is needed. Something of this kind was observed when Ewan's grids
revealed a change that had occurred over the three years. When comparing
his first and final grids the most changed construct was 'Enjoy/Laborious'.
It bore no similarity to the way in which he had been using it three years
earlier. (l2% match). Originally this construct had been linked to the
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construct 'Quick/Takes a long time', but at the end of the research period
it was linked to a new construct which he had added. This construct was
labelled 'Important/Room for manoeuvre' and was clustered with elements
relating to his laboratory based work. Ewan explained the change in
thinking by saying 'in the beginning you don't fully understand why you
do things. Once you begin to appreciate it more fully it makes a differ-
ence.'
However, although he did appear to become more involved in his work
after he had been registered as a research student for some time, he never
completely convinced his supervisor that he understood the theoretical
basis of the work he was doing. An indication of this is given on page 121
of this chapter, but the important point is that Ewan himself felt that
there was more room for him to do things other than merely carry out his
supervisor's instructions when he was in the lab. He had not been able
to do this in the beginning and so only enjoyed work that was speedily
completed. He was similar to Adam insofar as they had both needed feed-
back and approval from their supervisors at the start.
By the end of the three year period Ewan was still handing work to
his supervisor at frequent intervals but was using additional resources,
such as the laboratory technician, to help him in his work. He had been
unable to do this during his first year. The understanding of additional
possibilities that could contribute to his work, made a difference to the
way in which he perceived his Ph.D. This was regardless of whether the
new understanding was related to people, apparatus or the wider field
that was relevant to his research in nuclear physics.
In addition to seeing their work in an integrated way, the postgradu-
ates needed to become independent in their approach to their projects
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during their research degree course. How they allocated their time and
decided upon which goals to pursue was taken to be an important indicator
of the degree of autonomy they had achieved in their work. Surprisingly,
although this information was clearly available to the author, it was not
necessarily recognized by the students themselves. Here is an example to
illustrate the point. It is taken from one of Diana's interviews half-way
through her period of registration.
'If I do the new project I'll start looking at the other enzymes
I'll be measuring. This means setting up a new assay method with
very small amounts of tissue. I'll have to find out about this
method by going to the literature.
If I continue with platinum and I get negative results from
my present experiment it will mean that platinum affects something
other than adenoyl cyclase so I'll need to look at what this is,
which means reading and experimenting.
If I get positive results from my present experiment I'll
repeat it in vitro to try to determine whether the effect is a
direct or indirect effect on the enzyme. This also means reading
and experimenting. Therefore, whichever direction I go in will
necessitate reading and setting up a new experimental procedure.'
This shows an extremely carefully thought out set of alternative plans which
take account of all possible outcomes of her previous actions. Yet, she
insisted that she had absolutely no plan and did not work in such a way as
to be able to plan at all times. She wished that this were possible as it
gave her a feeling of 'knowing where she was going' but her work did not
always permit this. She wrote on the paper provided for her paragraph at
that time: 'Don't know because my present project seems to be coming to
an end.'
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Towards the end of the three years Adam spoke in a way that suggested
he was perceiving his work in a more unitary way than he had in the past.
He used such terms as 'develop a synthesis between two extremes' when
talking of his research topic, which previously he had referred to as
separate and potentially competing aspects of theoretical interest. He
said 'the two will be simultaneous' when discussing how he planned to ap-
proach the remaining reading and writing that he had to do. Earlier in
his course he had had difficulty in deciding whether to set deadlines for
reading all his references and then write about what he had read or to
write what he thought and then spend time reading to fill in the gaps.
He said too, 'I know I'm going to produce a theoretical thesis, hopefully
by the end of November, although it gives me a sinking feeling to think
about it.' However, he did not complete as anticipated within the next
six months. This was not unusual and the reasons for the general under-
estimation of time needed to meet deadlines on the part of the postgradu-
ates is an important topic in itself. It will be addressed in some detail
in Chapter 7.
Suffice it to say at this point that the postgraduates' early enthusi-
asm, discussed in the previous section, revealed itself in the form of
over-ambitious time estimates during the first year. These appeared to
become more realistic later on.
The boring part of their work seemed to be associated primarily with
repetitive tasks and 'churning out results'. In fact, during the second
year Freddy said: 'It's varying one parameter every time but basically
the same work. I'm not doing any thinking work at all - a chimpanzee
would probably do a better job as it wouldn't keep stopping for coffee
breaks.' Yet this was also the part of the work for which they were most
successful in estimating time limits.
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It was only because of the doubt which arose as a result of the post-
graduates' comments in interview and the lack of support for statements
written in the paragraphs that the problem of comparing different tasks
was considered. As a result of concentrating on thesis writing for the
third year it was shown that the students were still unable to give ac-
curate time estimates. This was probably due to the nature of the task
and a full discussion of why this should be so commences on page 235 of
this thesis.
Section Summary
The data from the paragraphs and interviews, while sometimes in conflict,
gave an overall picture of what was happening in relation to the goals
and time scheduling of the postgraduates' work. There was no evidence
to support the author's original expectation that discrepancies between
expectation and achievements in the students' estimates of the work they
could manage in a given period of time, would lessen as they progressed
through their course. In fact there was quite surprising evidence to
the contrary. Not only did the estimations not improve, they actually
worsened over time.
Why this should be is the question taken up later in this thesis
but one explanation has to do with the work that was being estimated.
It may be that written and practical work are activities so different
that comparisons of time management for them reveal little about the
learning which is taking place as a result of engaging in such tasks.
The students' expectation of how much they could achieve in a given time
were unrealistic with regard to writing,, both at the start and at the end
of their course. Their estimates of time needed for tasks such as corn-
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puting, experimenting and reading, however, were far more realistic.
These more accurate assessments of time occurred in the postgraduates'
second year. Their final year estimates were as unrealistic as their
first year estimates had been. The students coped with sethacks in their
work by adjusting the task and with delays in meeting deadlines by adjust-
ing the time allowed. Plans, whether long term and general or short term
and much more detailed, were changed as a result of actions on parts of it.
The students attributed blame for perceived lack of progress to
internal factors when comparing themselves unfavourably to others and to
external factors when relying on their supervisors for direction. Revised
time estimates were substituted for accurate initial predictions and
students tended to say they had almost completed a piece of written work
long before they had actually done so.
Decisions concerning goals and how to achieve them were sometimes
the result of independent action on the part of the student and sometimes
the responsibility of the supervisors. Joint decisions arising from both
supervisor and student were less readily identifiable.
The learning that occurred seemed to be more closely related to
handling discrete bits of information and merging them in an integrated
way than to improving judgements about how long this might take. The
students also appeared to be moving towards more independent planning
of work and time schedules as time passed. Whether these decisions were
well-judged may not be possible to determine precisely, but it is this
ability that is now considered in relation to writing the thesis.
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What is the role of writing in learning to do research and to report
it?
Introduction
This section is divided into three parts. The first looks at the process
of writing as described by the students. The techniques adopted by them
are reported and considered from (a) the point of view of expressing
their thoughts in a gradual step-by-step way or (b) getting them out in
any order and only then organizing them.
The second part deals with the strength of the relationship between
writing and thought. It begins to illuminate the problem the postgradu-
ates had in reporting their work in written form.
The last part of this section is concerned with how the students'
perceptions of their work were affected by their approach to writing it
up, and by the extent of their supervisors' involvement in the writing
process.
Approaches to Writing
The two writing types identified by Lowenthal and Wason (1977) and de-
scribed on page 42 of this thesis were found to be present in the post-
graduate sample. An illustration of the first type, or serialist approach,
comes from an interview with Adam who said: 'It's stylistic, the phrasing
of the work and the way it flows that I'm having difficulty with at the
moment. When I do write sentences I feel good about my style. I don't
feel like an inadequate writer, but writing sentences is very slow.'
Here the emphasis is on the writing of 'sentences' which is very
different from the way in which Greg, who is an example of the second
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type, i.e. a holistic writer, talks about his work: 'I write a complete
first draft in longhand. As I go along I tend to revise a bit, but when
I've finished I revise a great deal and it tends to look like World War 3
on paper. If I'm really interested in it I'll start at 8.30 or 9.30 a.m.
and go on until late at night. Once I start I want to see it finished,
the shorter the time between conception and finished article the better.'
Both Adam and Greg had an Arts background, were at University A,
and were at the same stage in their research, yet each employed a differ-
ent approach to writing.
Two further excerpts from the interviews show Bradley's serialist
approach and the holistic approach of Freddy, who was in the chemistry
department of University B. Both these students still had a considerable
amount of practical work to carry out but both knew the direction in which
their work was going. The serialist conceptualizes writing as 'building
a wall and papering it' where the important thing is building the wall.
Bradley describes how he sets about writing: 'I take separate sheets of
paper and write down headings which I arrange in order of importance and
eliminate some ... the bulk of the work is very detailed because each
paragraph modifies all the others so it involves working out thoroughly
the overall form of the paper before writing any of it.'
Freddy spoke of his writing in quite a different way: 'I tend to
do things in short bursts of intense activity. It can be on my desk
for months, then I get sick of it ... It's about 106 pages, I just sat
down and wrote solidly, I'd spent three or four months looking at it and
I had to get it off my back. I intend to write up my thesis in a month
at the end.'
The reference to the writing of the thesis is significant because it
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is consistent with the holistic approach he adopted for the paper he
wrote in his first year. Bradley, who spoke of building a wall, had
approached his thesis by writing a chapter every three or four months.
The definition of a serialist type of approach to writing includes the
idea of a detailed outline before ever setting pen to paper. This par-
ticular serialist had the titles for each chapter of his thesis, together
with a general idea of the content, very early on in his research pro-
grainme. He was aware, however, that this might change somewhat at a later
stage.
It seems that for the postgraduates taking part in this study, the
style of approach to writing is independent of the discipline within
which the research was being conducted but consistent within a given indi-
vidual. The serialists or holists used the same techniques whether they
were working on a short paper, extended essay or article, or complete
thesis. This became apparent from the way they discussed their work in
the interviews and described their plans for it in the paragraphs they
wrote each month.
Writing and Thinking
It was clear that the seven postgraduates all had considerable difficulty
in writing. Conducting the research is, of course, very important but
needing to communicate exactly what has been done and why, forces re-
searchers to think about work in a different way from that in which they
think about a possible solution to a research problem. Not least of these
differences is that writing demands the joining together of several strands
of thought; while working on a specific problem may leave other strands
in abeyance for a while.
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The arts students spent long periods throughout the three years of
this study engaged in written work. The science students on the other
hand spent most of their time in practical work. Several comments from
the scientists in the postgraduate sample showed quite clearly how they
felt about the experimental and reporting aspects of their work. Diana,
the bio-chemist, said 'If it's time consuming and mindless, like just
repeating experiments I like it, but if it's difficult too, like writing
and introduction and conclusions, then I don't like it.' Freddy, in in-
dustrial chemistry, commented 'I'd rather potter about the lab. during
working hours - it's less taxing mentally' and Ewan, the nuclear physicist,
reported 'I prefer to be working with my hands than writing, I don't like
a lot of this book work.'
This preference, shown by all the scientists, for experimental work
in the laboratory to occupy them during the working day, meant that
writing was assigned to evenings, weekends and holidays. It was not
perceived as 'real work' and, as it was of only secondary importance,
was never undertaken at the time intended. Diana said 'I'm doing bits
and pieces of writing up whenever I get a minute' but had not managed
to complete a single piece of written work commenced during the year.
Table 12 on page 145 shows that Ewan took very much longer than he
expected to complete his report. The same is true of Freddy. These two
postgraduates, both in the sciences, continued primarily with practical
work during the following year. Freddy worked intermittently on other
papers once his supervisor had judged the first to be 'absolutely excel-
lent' but continued to underestimate the time he would need. He accounted
for this quite easily as the following quotations, taken from his inter-
views, show. 'At the nment I'm doing a complete and thorough literature
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search because I intend to start writing up the work I've been doing so
far.' A month later he explained 'I've been distracted from writing up
the old work because of reading for the new work, so I've laid off the
writing for the moment.' In this way 'getting started' on writing very
soon became 'putting it aside'.
Greg eventually completed his first report, which was used for up-
grading him from M.Phil. registration to Ph.D., about a year later.
Charles and Diana abandoned all the papers they had planned to write.
These two students experienced particular difficulties with writing.
Charles dropped out of the Ph.D. programme at the end of his second year
and Diana wrote almost nothing in the three years of her research pro-
gramme. She delayed beginning to write her thesis until nearly the end
of the third year and even then kept putting it aside for long periods.
This was true despite the fact that after one year she had said 'I intend
to start writing up my current work which will take a couple of months.
I don't want to write up everything in the end, so I'll have to start now.'
She did not, in fact, carry out this intention.
Most of the postgraduates postponed writing until their final year.
Greg said 'I hate writing arid I'm lousy at it. The thought will come
when I put it all together, at present it's still a mechanical process.
Once started I know I need to write without a break, it's essential to
keep going once started.' This theme recurred. Ewan said 'sometimes
the writing takes longer than you expect. Writing is difficult and
quite different from lab. work. It's one of those things it's very
difficult to get into. Once you've started it's O.K. but it's hard work.'
The interviews show how the postgraduates tackled this problem, while
the grids show how writing was related to the other constructs in each
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student's perception of their Ph.D. When links that were not obvious or
acceptable to the postgraduate were present in the Focused grid, they
were seriously considered by the author and the postgraduate in the feed-
back interview. It was in this way that writing was identified quite
early on as an important component in the learning process.
The students had originally planned to write up parts of their work
as they got results but, with one exception, they left work on the thesis
until they could leave it no longer. The one exception to this pattern
was Adam who was writing throughout the whole of the three years. His
perception of writing was different from that of the other postgraduates
because he saw it as an activity which helped him to understand himself
and during which he had to rely on himself.
Adam's first focused grid revealed that his elements 'synthesize
theories', 'deal with students', 'Meet with supervisor' and 'reading'
were all seen by him as passive, analytical activities which were inter-
dependent with others and helped him to understand others. Similarly,
his elements 'thinking', 'Making conjectures', 'writing' and 'devising
tests' were seen by him as intellectually active and creative, requiring
him to rely on himself and helping him to understand himself. These
links were apparent from the re-ordering of the grid during the computer
analysis. Because he saw writing as creative it was the way he helped
himself to open up new areas of importance and play around with ideas.
When the links between elements and construct clusters were made explicit,
his reaction was one of extreme disappointment. Adam said that he com-
pletely recognized himself from the analysis and, therefore, had not
learned anything as everything that had been said he had taken for granted
for years. He changed his mind about the usefulness of the grid information
- 170 -
because of the accuracy of the overall picture presented. He said that
there was some promise that future information from the grid analyses
might be relied upon to help identify potential problem areas as they
developed.
During his first year, after long delays, Adam had eventually corn-
pleted a paper setting out his ideas. He had abandoned a second paper
intended for that year. His first grid had shown that 'Writing' had not
been closely linked to any of his other seven elements. The Focus analy-
sis of his fourth grid showed that this had changed as 'Writing' and
'Making Conjectures' were linked together. (84%). His reaction to this
was to say 'I 'm not afraid of writing any more, in fact I find it quite
enjoyable. Before I didn't know if I could do it and the whole business
frightened me.' It appeared that part of his increase in confidence was
to do with using writing to test ideas. In his second year, he had con-
tinued to produce written work, and the third year was spent struggling
with the thesis. During the time that he was supposed to be writing, he
spent long periods not writing. At the time of the feedback session of
his final grid, when the Focus analysis showed that his elements 'Making
Conjectures' 'Organizing sequence of ideas' 'Thinking' and 'Writing'
were all clustered together (77%), Adam explained 'writing and organizing
sequence of ideas is an obvious connection, that's what I'm doing. I'm
not being creative, that's making conjectures, I'm only thinking when I
write. There are two kinds of thinking - creative and organizational -
I'm doing the latter only.'
The equating of his element 'making conjectures' with being creative,
which had been hinted at during his first year, suggested that when he
spoke of being afraid, it was not simply writing that he was afraid of.
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In his first year writing and making conjectures had been thought of
very similarly by him, according to the grid he had completed, and
so it would seem to follow that his fear of not being creative enough
to do a Ph.D. was shown as a fear of writing.
If this were true, it could account for the difficulties experienced
by all seven postgraduates in this area of their work. Perhaps it is only
when higher degree students acquire confidence in their own ability that
they are able to relax sufficiently to give their efforts form by writing.
In his final year, Adam no longer needed to worry about his creative
ability, and by this time was perceiving the relationship between writing
and thinking as an organizational, rather than a creative activity. It
seems that his two kinds of thinking were closely related to the different
ways in which he construed writing at the start and towards the end of
his course.
Bradley expressed the co-ordination aspect of writing quite clearly
when he said after a year 'I don't think you really have an idea until
it's verbalized or written. I don't begin to think seriously until I
start to write out the first draft of a paper.'
Bradley's 'supervisor' element was the most changed when his first
and fifth grids were compared using the Core program. He said that the
supervisor served two different functions. In the beginning his grid
was divided into three main parts, one of these was linking supervision
to his element 'contacting others in the field'. He said that at the
start the two essentials for him were 'reading' and 'not reading' so
that everything split into two. Discussions and writing were subsidiary
to reading. Later, his grid showed that Contacting others was linked to
keeping up with research and that 'seeing supervisor' was grouped equally
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with those two elements and also with his element 'setting and meeting
targets'. He said that this was all to do with writing which was the
least enjoyable of his activities. This was because he saw writing as
a private thing but linked to contacting others because ultimately it
would be read by people who were interested in that particular area.
The focus analysis of Charles's first grid showed that his elements
'talking' and 'writing' were closely linked (90%). When this was pointed
out together with the information that 'thinking' was also joined to them
(81%), he was puzzled at first. Charles said after a few moments of
silence 'when you talk you have to think. When I write letters it's the
same for me as talking. When I write something scientific it's the same
as thinking.' In this way the link between writing and thought was identi-
fied for Charles during his first year in a similar manner to that in
which it had been identified for Adam. Yet the link itself was not similar.
Charles separates writing letters from more academic kinds of writing while
Adam separates the different functions of writing.
Whether or not the students were aware of the link between writing
and thinking, they all acknowledged it to be an activity that served to
integrate different parts of their work. The focus analysis of Freddy's
final grid revealed an unusual grouping. His elements 'Obtain results'
and 'Analyse results' (75%) were linked to 'Writing clear, concise
believable thesis' and 'Literature survey' (72%). His response to this
novel grouping was: 'It all comes down to writing the actual thesis.
They're all bits that tie in and go into the thesis. Before writing I'd
separate them. Obtaining results would be to do with designing the ex-
periment. Everything is rigidly defined and separated. These pieces
only come together within the body of the thesis so it's all to do with
actually writing it.'
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At the end of the three years Freddy reported 'I'm getting on with
the thesis and it 's all very systematic. It's taking longer than I
thought but I 'm working on it solidly now.' In fact it took him six
months to complete and he obtained his Ph.D. in January 1980, the first
of the remaining six to do so.
Once they had got down to it, students from both the Arts and the
Sciences agreed that writing helped them to think. One postgraduate said
that he found writing difficult 'because it's at the level of ideas', an-
other that 'when you start writing a paper you see how everything goes
together'. Even Bradley who insisted on a very detailed outline before
commencing to write said: 'Obviously you don't formulate what you're
going to say completely until you come to write it down ... it was only
when I was writing it that I realized that in one section my interpreta-
tion was completely wrong. The point I was trying to make just wouldn't
embody itself verbally, so I thought it out again and rewrote the whole
section.'
Bradley is an Arts student but Ewan, a Science student, agreed
'writing up my experimental work helps me to see where I'm going.' It is
the organizational aspect of writing which seems to be particularly useful
at this point in their higher degree course. Even when a link between
writing and thinking was acknowledged, writing was not accepted as an
integral part of research work. tbre usually it was perceived as merely
the logical conclusion of months (or years) of data collection.
It may be that it is precisely the link between writing and thinking
that was responsible for the apparent failure of the students to learn how
to estimate accurately the time needed to complete a piece of written work.
The main problem appeared to be that students were not quite sure of what
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they were going to say, or of how to express what they had been doing,
in their theses.
Acquiring the discipline to start writing meant not only developing
the necessary state of mind and motivation, but also making it legitimate
for working hours to be spent in composition. Comments such as 'when I
have the enthusiasm to sit down and write it's not as frustrating as it
used to be, the difficulty is actually getting the enthusiasm to sit down
in the first place' and 'getting up the energy to tackle it was actually
worse than writing it' from Adam and Freddy respectively, are typical
illustrations of the kind of discipline needed in order for 'getting
started' not to become 'putting it aside'.
Supervisors' ideas about the thesis were as different as they had
been about supervision. Mrs Briggs said of Bradley 'his writing's cautious
and dull, much more boring than you'd expect from talking to him. It may
be deliberate, due to the constraints of the Ph.D.' She handled this situ-
ation by discussing the written work with him and encouraging him to be a
little more daring.
Dr Eustace on the other hand, while at least equally dissatisfied
with Ewan had a very different way of handling the situation. He said of
an early draft of Ewan's thesis 'at the nment it's all grenade and
carnival but with a lot of support from my colleague and myself he'll get
it. He's written about two chapters. I suppose we'll rewrite it for him.
It's an arduous task, but it's still easier for us to lick it into shape
than to spend forever getting him to do it.' Ewan would continue to
receive the very close supervision and help to which he had become ac-
customed. He had already analysed the effect that this approach to super-
vision had on his development as a researcher (page 116) but still remained
dependent on his supervisor.
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Changing Perceptions of their Ph.D.s
In order to get some idea of how, or indeed whether, such variation in
the treatment of written work and supervisors' responses to it were re-
flected in the grids, the differentiation scores were used as a guide
to relative differences.
The differences being considered were concerned with the postgradu-
ates' perceptions of their work. When the differentiation scores tended
to be higher (.04) rather than lower (.01) it was taken as an indication
of disorganization in the way that the students saw their work. This
disorganization has to do with perception of their research as separate
parts which they are, as yet, unable to integrate into a unified whole.
The clusters of elements and constructs were used as the basis for
a differentiation score for each grid. The way these scores were calcu-
lated is given in Chapter 4 (p.89) and the detail of this calculation
appears on each of the grids in the appendix. The results are given in
Table 15 overleaf.
A differentiation score of .04 means that the postgraduate is irxre
differentiated than if the score had been .01. Nevertheless, a score of
.01 is not far enough away from .04 for any significant interpretations
to be made. While acknowledging that very little of substance can be
said on the basis of these scores, some observations, based on the direc-
tion of the scores may legitimately be made. The comparisons that follow,
are related to the relative direction of the scores towards either:
(a) greater differentiation i.e. aspects of the Ph.D. are perceived nre
separately from each other
(b) little differentiation i.e. either the whole is organized or
discriminations cannot be made.
- 176 -
TABLE 15: DIFFERENTIATION SCORES
Postgraduate	 Grid 1 Grid 2 Grid 3 Grid 4 Grid 5 Grid 6
Adam
Ph.D. Aug.81	 .02	 .01	 .01	 .02	 .03	 .03
Bradley
Ph.D. April 81
	
.02	 .01	 .01	 .01	 .01	 Went to study in
Italy Sept.79
Charles
dropped out	 .03	 .03	 .02	 .03	 -	 -
Diana
writing up
	
.03	 .01	 .01	 .03	 .03	 .01
Ewan
Ph.D. Aug.80	 .02	 .04	 .01	 .03	 .04	 Did not appear
for interview
after July 79
Freddy
Ph.D. Jan.80	 .02	 ,02	 .01	 .02	 .01	 .02
Greg
M.Phil.	 .05	 .02	 .03	 .04	 .01	 Did not appear
for interview
after July 79
Given these reservations, the table indicates that Bradley and Freddy
both perceived their Ph.D.s in a similar way throughout the three year
period.
Freddy was working on experiments in a very methodical manner until
the final year when he organized the reports he had kept for each of them
into the central core of his thesis. He then wrote chapters in order and
arranged graphs and diagrams systematically, giving his supervisor each
section as he completed it. Bradley worked relatively autonomously from
the start. His overall approach was to read, research and write up a pre-
determined section of his topic in three months and put it aside until
the whole thesis existed in draft. After the sections had been completed
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according to plan he set about the task of weaving them together into a
coherent whole.
Adam had similar scores to Bradley and Freddy during the first two
years while Diana's were the same as Adam's at the six months and one
year points. When they decided to start writing their theses, which was
different in each case, the trend suggested by the differentiation scores
is towards a greater degree of disorganization than had been shown at
earlier stages of their work. This is also true when their scores are
compared to the scores of Bradley and Freddy.
'Disorganization' in the present context is being used as 'a relative
inability to perceive their Ph.D. as something other than a collection
of discrete parts'.
Diana had received very little supervision and had to work on her
own while lacking the necessary confidence to do this successfully. How-
ever, she was very organized when working in the laboratory and planned
her experiments carefully.
The differentiation scores towards the end of her registration period
may have been a reflection of the state of her thesis. She was dividing
her work into four chapters which related to separate types of experi-
mental work, and was finding it increasingly difficult to write any of
them. She was very anxious about how she would manage to condense all
her work into only four sections and unable to discover a means of linking
them into a form that presented the kinds of experiment she had been con-
ducting in a way that showed them to be complementing each other.
Adam was writing constantly throughout the three years but concen-
trated on different aspects of his topic, completing each as a separate
paper which he handed to his supervisor. From the time that he decided
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it was necessary to think in terms of a whole, unified thesis, he found
it very difficult to write anything at all. His differentiation scores
tend to reflect his inability to integrate the parts of his work into
one cohesive unit by the time of his final grid. At that date he was
more involved with establishing himself in his new job than in completing
his thesis. In fact, he commented that he felt very far removed from it
indeed but hoped to work on it during the next holidays.
Ewan's differentiation scores are variable, his final score is the
same as the score at the end of his first year as a postgraduate. Given
that he remained very dependent on his supervisor until almost the end of
the research period and was presenting large sections of written work to
Dr Eustace who would more or less completely rewrite them for him, this
is not really surprising.
Charles and Greg were the only postgraduates of the seven (except for
Diana) whose first differentiation scores were over .02. This may be an
indication that Greg had organized his perception of his Ph.D. by the
end of the first year i.e. at the time of his second grid. Charles, on
the other hand, did not manage to do this until the time of his third
grid i.e. during his second year. In fact, if the differentiation scores
are to be taken in any way as indicators of the degree of organization
that the students had imposed upon their topics, then the start of the
second year may be said to be the only time that Charles succeeded in co-
ordinating what he was trying to do. This coincided with the time that
he was visiting a friend in another college of the university to discuss
his work. Greg continued to perceive his thesis as disparate bits until
the start of his final year. By this time he had agreed to write an
M.Phil. rather than a Ph.D. and had settled for a systematic bibliography,
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instead of a historical documentation of the life and time of the Russian
scholar whose work he was studying.
It must be emphasized that these interpretations are based more on
the data than on the differentiation scores. The scores are used in
order to give some idea of the trends that were present in the repertory
grids.
Section Summary
Writing was identified as a particular source of difficulty quite early
in the research but it also appeared to be a means of co-ordinating dis-
parate ideas - perhaps this was the reason for the difficulty.
It seemed to be serving two functions for the postgraduates:
(1) creative - in the early stages of their research
(2) organizational - at thesis writing time
Both of these functions were related to thinking; the first to creative
thought and generation of ideas and the second to logical thought and
the integration of separate pieces of their work. It is probable that
this link to thinking was the reason that the postgraduates did not appear
to learn how to improve their estimates of time needed to complete written
work. Namely because they were unaware before starting to write, precise-
ly what it was they were going to say or how they were going to say it.
The role of writing seems to be central to successful completion of
the Ph.D. Not, for the very obvious reason that the thesis has to be
written, but rather because writing helps the students to learn what it
is that they know. The way that they achieved this was either by getting
out an overall outline of the work they had done and then gradually
building up the whole report section by section, or else by trying to
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get out all that they wanted to say without any particular preliminary
outline. The latter approach involved several successive drafts while
the former involved a series of changing sections that were ultimately
combined.
Summary of Results
At the end of the registration period the data showed that, regardless
of their current relationship with their supervisors, the six remaining
postgraduates were aiming to finish what they had started so enthusiastic-
ally three years earlier. The enthusiasm may have waned but the determin-
ation persisted. They realized that brilliance was no substitute for
perseverance; that the thesis did not need magical qualities but was
merely a job of work that had to be completed. Their perception of what
was needed to complete a Ph.D. extended to include abstract qualities in
addition to the practical skills they had considered to be important at
the start of their course.
The students' relationships with their supervisors were all very
different and tended to affect their perception of what doing a Ph.D.
meant. The regular interviews showed this to be so but it was the
grids which made it possible to bring out the topic for further discussion.
The combination of the analyses of the grids and the feedback sessions,
revealed links between dependence on the supervisor and a lack of involve-
ment with the work for its own sake.
The link was concerned with the source of feedback from the students'
work. As long as it was possible to do so, the students looked to their
supervisors for information about how well they were doing. When this
was not possible for any reason they were thrown on their own resources
- 181 -
and had to make decisions on the basis of what they thought of the out-
come of their efforts to date. The student and supervisor relationship,
therefore, does seem to be a significant variable in the development of
the research. The length of time it took for the postgraduates to become
autonomous with regard to their own work was largely a function of the
amount and type, of contact that they had with their supervisors, coupled
with their expectation of what the role of the supervisor ought to be.
The regular interviews had established that there was a growing dis-
illusioninent with, and disinterest in, the programme on which the post-
graduates had embarked so enthusiastically. When the discussion was
based around particular elements that were added or constructs that had
changed to a more negative perception of the Ph.D. within a given period,
the reason for the disillusionment and unrest - so far as it was related
to the work itself - became clearer. Students of all disciplines and
from both universities referred to the repetitive nature of the work.
At first the postgraduates in the study, confused and disoriented
as they were, would make certain demands of their supervisors regarding
frequency of meetings and instructions about work to be carried out. As
they learned what was expected and how to set about achieving it, their
supervisors were not used so frequently for assessment of their efforts,
information concerning what to do next, or interpretations of the results
of work completed. They learned how to mediate between their own efforts
and the outcome, instead of needing to turn to the supervisor to act as
intermediary between themselves and their work.
The suggestion that there was a link between dependence upon the
supervisor for information and involvement with work originated from the
grid data but was borne out in the analysis of the written paragraphs.
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These data showed that the plans of the postgraduates in this study
varied according to their ability to base decisions upon the outcomes
of their predictions. If they used the information available then any
discrepancy between expectation and achievement was integrated into
their future plan of work. If they were unable to do this then they
turned to their supervisors for advice and direction.
Writing too had a role to play in the development of the research
and the students' perception of their work. Some of the postgraduates
approached the task of organizing their work into a coherent form by
attempting to get it all down at one sitting and then revising it.
Others wrote sections of their reports/theses, correcting them as they
went along, according to a previously designed outline. Regardless of
which approach was selected the seven postgraduates had to manipulate
the information they had acquired in the more practical areas of their
work into a series of sub-sections that blended together. They experi-
enced considerable difficulties in attempting to do this but working on
their material in this way contributed to them seeing their work as a
whole rather than a collection of experiments or theoretical perspec-
tives.
Changes in the students' perceptions of their Ph.D.s appeared to
be dependent upon the interaction between (a) their relationship with
their supervisors, (b) the information upon which they based decisions
concerning the time scheduling of their work and Cc) actually writing
up the results of the years spent as postgraduate research students.
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CHAPTER 6
SOME METHODOLOGICAL PROBLEMS
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This chapter is concerned with problems encountered while conducting
the research and analysing the results.
The status of the findings which resulted from the different methods
used are considered with regard to:
(i) the difficulties which were expected but did not occur, and
(ii) unexpected difficulties which did occur during the course of the
research.
The Repertory Grid: Technical Considerations
On page 59 of this thesis it was explained that some difficulties were
encountered during the administration of the repertory grids. These
included the problem which arose due to the assumption of equal intervals
between the ranks along a construct dimension, which had been predicted
by Humphries (1973). What this means is that there is no way of knowing
whether rank '1' on the scale is very far removed from ranks '2', 3t,
'4' and '5', or whether ranks '1' and '2' are closer together on the scale
than ranks '2' and '3'. Also, there is no way of knowing whether the
rank '1' along one construct scale for a given element means the same as
the rank '1' along another construct scale for the same element. This is
because it is assumed that all constructs are equally important.
For example, a student might rank the element 'seeing supervisor'
at '1' on both the construct scale 'interdependent with others' and the
construct scale 'immediate feedback'. However, while the immediate feed-
back of 'seeing supervisor' might be vital for his developing confidence
and progress in research, the 'interdependent with others' might well be
just a function of the situation needed for him to obtain his immediate
feedback. The first construct is a top priority, the second a mere mci-
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dental factor. These kinds of problems were discussed in the feedback
interviews which were descrthed in detail in Chapter 4 so that some
understanding of the importance of the construct to the student could
be reached.
Other difficulties which had not been anticipated were discovered
during the study and seem to be directly related to the new analytic
techniques and the development of the method to include feedback inter-
views. These were:
(a) The requirement that all elements must be rated on all constructs
resulted in a forced choice where some elements were included even
though the student considered it to be meaningless. Related to
this was
(b) The neutral rating of '3' was ascrthed to
(i) elements that were equally relevant to both ends of the
construct scale and where the postgraduate would have preferred
a rating of '1' and '5' in that part of the matrix,
(ii) elements that really merit a rating of '3',
(iii) elements that were irrelevant along that construct line.
(c) At first there was a tendency for postgraduates to agree with the
output of the computer analyses in a way that is comparable to
comments on reading astrological predictions in daily newspapers,
i.e. by discovering how the interpretations could be generally
applied. For example, explaining what had appeared to have happened
in such a way as to make sense of everything especially if excuses or
antecedent causes seemed to be required. This is related to the
'astrological accuracy' tendency and has been referred to as
'rationalization' in problem solving situations by Evans and Wason
(1976).
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By rationalization they mean that justifications for intuitive
explanations can be made to vary experimentally, yet still be given
with a high degree of confidence. However, the re-sorted grid cannot
be twrong' in terms of how the postgraduates were thinking about particu-
lar features of their Ph.D. at the time of compiling the grid. This was
because the process followed by the focus program, results in a grid
which is merely a simplified presentation of the original.
One of two things are responsible for somebody being unable to
accept or understand a particular set of relationships in their grids.
These are either that the interpretation placed on the relationship is
wrong, or that the time elapsing between grid construction and computer
analysis and feedback interview (between one to two months) is sufficient
for the student to have changed his view about something that was not
originally recognized. Therefore, the revealed links are incorrect when
presented and, as they were never brought into consciousness, the indi-
vidual denies that they were ever appropriate.
The first two difficulties occurred during the actual grid rating
session and the other one occurred during the feedback interviews. Once
they had been identified by the author they were easily recognized as
they occurred and discussed with the students at the appropriate time.
These criticisms and difficulties, having been made explicit, were
not sufficiently disruptive to the research for the grid to be abandoned
as a methodological tool. This was primarily because it gave valuable
insights into the subjective experience of the postgraduates that would
have been difficult to obtain by any other method.
Certain predicted difficulties which were not experienced as such,
included such things as the assumption of bi-polarity and changes in the
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grids. In the case of the bi-polar requirement, the students had no
trouble in generating and ranking constructs with labels at each end
of the scale. In some cases the labels assigned to the poles of the
construct were in the form of negatives or opposites and in some cases
they appeared to be quite different concepts which were only related
in the way that that particular postgraduate thought of them.
It is almost redundant to state at this point that the confusions
which arise out of the variety of changes that are possible from one
grid to another (Humphries, 1973) were not in any way a problem to be
overcome during the course of this study. As the research was primarily
concerned with changes over time, the fact that a variety of changes are
possible and that the grids revealed what they were and when they occurred,
led not to confusion but to understanding. In fact, the repertory grids
helped to identify precisely how the postgraduates felt about certain
aspects of doing their higher degrees at particular times during the
three years of their registration. It was not necessary therefore to
rely only on the author's observations and the interviews.
The Repertory Grid: Theoretical Considerations
The most disappointing outcome of the repertory grid part of the study
was that based on the differentiation scores and concerned with degree
of cognitive organization. The method of calculating the differentiation
scores is reported on page 89 and was devised by McKnight (1981). The
author has shown the results of these calculations to McKnight, who is
reluctant for any statement to be made on the basis of the small differ-
ences reported on page 175 (personal communication). The lack of differ-
entiation at the 40% cut-off is also visible merely from looking at the
grids.
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It could be that either the 40% cut-off point should be reconsidered,
or that the interpretation of the theory set out on pages 56 and 57 of
this thesis is wrong. What is more likely however is that information
is integrated (or learning occurs) over a shorter period of time than
six months. Suppose the loose constructs were tightened up and then
relaxed to permit assimilation of other information in rapid succession.
If this were so then the six-monthly intervals between grids in this
study would be too great to reflect the degree of organization that had
occurred with regard to the information being assimilated at the time
of the earlier grid.
McKnight is currently working on the scoring calculation, in case
it is incorrect as it stands. The author also calculated the differ-
entiation scores as described, but took a cut-off point of 75%. The
scores resulting from this calculation are not reported as there is no
theoretical base to give credence to the use of such a cut-off point.
However, at this cut-off point, the unreported scores gave patterns for
each student that showed a cycle of first more and then less differenti-
ation. However, although to date nothing has been published in this
area, using such a cut-off point would leave the author open to accusa-
tions of adjusting the figures to fit the theory! This is primarily
because no meaningful interpretation may be made until such time as an
acceptable theory concerning the use of a cut-off point of 75% is de-
veloped.
The Repertory Grid: Administrative Considerations
The supervisors all gave qualities that they considered to be important
for doing research. These are listed on pages 139-41. At the time of
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eliciting these elements from the supervisors, during their second inter-
view, it had been intended to obtain constructs from them too. The idea
of obtaining a repertory grid a year from each supervisor had to be dis-
carded in order not to jeopardize the research. This was because it is
both arduous and time consuming for the individual who is generating and
ranking elements and constructs.
It became clear during the exercise of generating the eight elements
(qualities needed for doing research) that the supervisors were beginning
to feel uncomfortable. One said that he felt as though he were undergoing
a viva, another that he would have liked some warning that he was to be
asked to participate in this particular activity. Therefore, in order
for the research to continue for three years with information from all
six supervisors as well as their postgraduate students it was decided to
sacrifice the potential information that the supervisors' repertory grids
would have provided.
The Interviews: Participants
It is acknowledged that the populations sampled here result in case studies
of people who are more likely than the general public to be able to 'give
the researcher what she wants'. To counteract such a possibility was
their sincere enthusiasm for the project. It was a study that they all
felt to be overdue and from which they hoped some results would occur.
Therefore, the author is convinced that the confidential interviews re-
vealed areas of concern for the participants and that they discussed
these areas quite frankly.
An example of major themes which arose during the early, unstructured
interview sessions, was the relationship between the students and their
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supervisors, which would not otherwise have been introduced. This came
about as a result of all seven of the postgraduates making long digres-
sions from the area being discussed in the early stages to comment in
great detail on this aspect of their postgraduate experience. In the
final stages, too, mainly because of the flexibility of the semi-
structured approach, the detailed introspections about the role of
writing were drawn from the postgraduates. This was due to following
up what seemed to be a recurring theme on the delay to the real work of
research which was caused by writing.
The Interviews: Interpretations
Given the assumed reliability of the interview information, based on
the involvement of the participants, it is still difficult to be certain
how much credence should be given to specific interpretations. For ex-
ample, it appears from the data, that each student is mismatched with
respect to their supervisors. Not a single pair are similar. Yet it
could be that the students were all reacting to their own supervisor's
methods, in a manner similar to that in which adolescents react against
parental authority. If this is true then the interview information,
while true for the respondents, is biased towards particular variables
while being relatively insensitive to others. In this way such things
as Freddy's 'need' to work unhurriedly (p.120) may be merely reaction
to what is happening or against unfulfilled expectations rather than a
deep rooted need for a particular style of working.
Influence of the author on the postgraduates
At the time of the final interviews the students were asked how they had
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felt about coming for an interview every month during their three years
as postgraduate students. What follows are verbatim excerpts taken from
the responses of Freddy, Ewan and Bradley. These three have been selected
as they provide a comprehensive summary of the comments made.
Bradley: 'I think it's encouraged me to plan the thesis in the fairly
exact way I have. I think seeing you has been part of the general
atmosphere of order in which my research has by and large existed.
Also I think you've been a bit of a moral watchdog. The shame of
coming to you month after month and saying "I've done nothing or
I'm still battling with the same problems". I feel there's a sense
that not coming to see you would have been the final admittance of
defeat, not due to any content of the interviews but as a structural
linchpin. I think I would have kept to the schedule I devised even
if I hadn't seen you. It doesn't seem as if coming to see you has
been a crucial part of the Ph.D. I got a degree of fulfilment from
completing the targets I gave, you. It was nice to come in and you
say "have you done such and such" and I could reply "yes, I have".
It's possible that if I hadn't been seeing you I might have demanded
more of my supervisor. It's more a structure I needed, than the
content. I'm reluctant to discuss work, so seeing you was a kind of
supervision without supervision. I don't want to mislead you into
thinking I looked forward to these interviews. I saw them as more
and more of a task, but for me that was the point. Making myself
come and talk seemed part of the process as making myself write up
and oh! those wretched grids.'
Ewan: 'The grids I didn't like, and coming to see you about the project
hasn't clarified anything. We never have any scientific discussion,
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I talk in this way to my friends but it's not an ordered programme
like you. What I've gained is learning how to bring things into
consciousness like relationship with supervisor and the importance
of different aspects. If I hadn't talked to you about it I'd have
had to think what to tell a student I was supervising, but now I
think I know what points to bring up. Because I'd talked to you
I played down or up situations that might have upset me, in order
to establish a good working relationship as it would be stupid to
talk to you about it and then do nothing when the opportunity arose.
I knew I'd have to tell you whether I'd done what I said I would and
so I'd try to get it done on time but if I couldn't I said "no", it
didn't bother me. My supervisor might ask me if 1 1 d seen my
psychologist woman and ask how she's getting on, but that's about it.
I don't think it's completely a rubbishy waste of time.'
Freddy: 'I think it's been useful and there aren't many negative aspects.
I've had to put my science in a more personal, simpler way. It's
been useful in job interviews. They don't know anything about my
work so I've been able to explain in a more easy-to-understand level.
I think overall it's prevented me being completely lost in the forest
of science. It's also helped me to look at my supervisor relation-
ship in a different way. On the negative side, it's been difficult
not being able to tell you the exact detail of what I'm doing. Usual-
ly you don't have a chance to explore things like the student role.
It's a good idea to have someone to report to.'
Paragraphs
The requirement from the author that the students write about their in-
tended and actual work, probably had an effect on the planning of their
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projects. One student refused to write paragraphs for a term and,
during that time, he made it clear that he thought the author was dis-
appointed with his lack of progress. One of the other students said
that he would never have organized his work schedule in such a struc-
tured way if it were not for participating in this study.
This is an important point, and one that is relevant to all other
aspects of the research being reported in this thesis. Namely, that
there is a probability that some of the factors noted during the study
might be due to a very definite 'Hawthorne Effect' (Roethlisberger and
Dickson, 1939). The Hawthorne Effect has to do with the fact that, in
some cases, people being studied feel privileged and are consequently
motivated to perform better. To counterbalance this however, it must
be remembered that the effect does not continue indefinitely and three
years should be long enough for it to be kept to a minimum.
In addition to the difficulty of knowing the extent to which the
requirement to write paragraphs influenced the planning of work there
was another problem. This has to do with the source of the plan for
work. In some cases it was the students' own plan, while in others the
plan had originated from the supervisor. The status of the theory re-
suiting from this part of the work must, therefore, be very hypothetical
at this stage.
Rating Forms
Both students and supervisors completed these forms but there is no way
of knowing if they interpreted the rating scales in a similar way. Of
course, this is also true for the same person at different times as well
as for different people.
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The effects of this ambiguity were modified to some extent by the
fact that the scales were completed during the course of an interview.
The respondents were able to talk about the ratings they had assigned,
and the author was able to establish the sort of criteria they had had
in mind at the time. For these reasons the results based on the scales
are considered to be relatively reliable.
This thesis now continues with a more detailed look at the questions
being asked.
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CHAPTER 7
DISCUSSION
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Introduction
Although it may be difficult to make any definitive statements on the
basis of seven case studies, they have generated a number of interesting
and relevant hypotheses. This chapter considers the results of the re-
search in the light of their possible theoretical explanations and looks
at how they fit existing knowledge. The hypotheses are concerned with
the postgraduates behaved as they did.
The study is based on the theoretical position of Kelly that there
is no absolute truth. Therefore, the chapter addresses the questions
being asked in this thesis concerning the changing perceptions of the
postgraduates from the point of view of personal construct psychology.
The student and supervisor relationship, planning work and writing about
it, are all discussed with regard to the contribution they make to the
Ph.D. as a learning process.
What is the effect of the student and supervisor relationship on the
outcome of research?
Some of the ideas about to be presented are no longer new, but when the
first two papers which came out of this research were published (Phillips,
1979; 1980) the significance of the relationship between the student and
supervisor in conducting research for a higher degree was not fully ap-
preciated. The main point to come out of this research is that it is the
relationship between the pair, not the supervisor per se, that is im-
portant. This point has now been noted independently by the Science and
Engineering Research Council who have recently published a booklet devoted
entirely to this topic (1982).
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My own research has shown	 the relationship is important. This
was referred to in the results chapter and is related to:
(a) differences in perception of the role of student and supervisor
(b) level of involvement of students in their work and their ability
to derive feedback from it
(c) the amount of direction given by the supervisors.
The interaction of these three factors directly affected the studentst
rate of development into autonomous researchers. It will be recalled
that the definition of 'autonomous research workers' being used in this
thesis is 'being able to interpret the results of one's own actions
without having to rely on the supervisor's assessment of the work'.
The case studies showed that, with two exceptions, the postgraduates
gradually developed more autonomy throughout the course of their research.
Their work strategies reflected the different level of autonomy each had
developed. This, in turn, seemed to be due to differences in the amounts
of information provided by the supervisors. Eventually most of the post-
graduates became sufficiently independent to proceed without direct in-
structions from their supervisors. The two exceptions were Charles, who
dropped out after two years and Ewan, who was still relying on his super-
visor at the thesis writing stage of his research. Sooner or later in
the three years the other five students recognized that they needed to
evaluate and interpret the results of their own efforts and to incorporate
this information into their future work.
Divergent Perceptions of Students and Supervisors
It was clear that the students and their supervisors often differed in
their perceptions of a shared situation. Examples of double vision be-
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tween the pairs have been given throughout the results section. These
include Adam and Professor Andrews in both the first and the second
year (pp.106,123). Freddy and Professor Forsdike (p.120) are also given
as examples for the second year. The following quotation was not given
in the results:
Charles: 'The supervisor gets all the credit for the students'
work and my supervisor should realize he's lucky I've got this
far, given the way he supervises.'
Dr Chadwick: 'There's a slight indication of a lack of original
thought shown in an obedient attitude which results in his doing
whatever I say.
This was during the second year and illustrates, together with those
given earlier (a) how supervision is experienced at different times during
the process of learning to do research and (b) how supervisors interpret
the changing behaviours which result from these subjective experiences of
their students. It was divergent perceptions such as this that formed
the basis for many of the misunderstandings that arose between the student
and supervisor pairs. They all managed to perceive situations in such
discrepant ways that serious misunderstandings developed between the
students and their supervisors. These breakdowns in communication re-
sulted in students feeling frustrated and/or neglected, and supervisors
feeling at a loss to know how to proceed. This was particularly true of
supervisors who had students whom they perceived as being too dependent.
One way of accounting for the double vision would be through a
simple explanation such as that relating to 'opportunity' and 'definition'.
By 'opportunity' is meant the possibility of the supervisors being
kept informed of the students' progress without direct contact. The
reader will recall how differently the two supervisors, Professors Andrews
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and Forsdike, interacted with their respective students. This may have
been because Adam operated mostly through writing and his supervisor
could spend time reading the work and, only after having become
familiar with it, need he have a meeting with the postgraduate. Freddy,
on the other hand, operated mostly through experimentation. In this
case his supervisor had to visit him in the laboratory in order to retain
familiarity with what his student was doing.
It may be that the methods of supervision used by these supervisors
were the result of working in their respective disciplines in the Arts
and Sciences; it might be merely a habit into which each of them had
fallen regardless of student need; or it might be that one of them
developed a way of supervising that he thought would work for this
particular student while the other had developed a way of supervising
that usually worked for him and the students assigned to him.
By 'definition' is meant the way in which students and supervisors
interpreted certain situations. On page 105 it was suggested that Freddy
counted every encounter with his supervisor as a meeting, while
Professor Forsdike counted only the formal meetings to discuss the work
which took place in his room. In this way Freddy considered that he met
his supervisor twice daily and the professor considered that he met his
student only once a month.
Another form of misunderstanding arose because both participants
to a meeting thought that the other was aware of how they felt about it.
The encounter between Adam and Professor Andrews, also described on
page 105, is not untypical and if both parties to such an encounter
continue to remain ignorant of the communication breakdown that has
occurred it is not surprising if the situation between the pair rapidly
deteriorates.
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Kelly (1955) provides one way of accounting for such misunderstandings.
He saw man as a scientist in the sense that everybody holds theories about
their world and the particular hypotheses or expectations they have, based
on these theories, are either fulfilled or not fulfilled. The person's
views are often modified as a result of the outcome of their experiments
(or ventures). Kelly's personal construct theory, based on the assump-
tion that people are perpetually seeking to try and guess what happens
next by construing and reconstruing their situation, offers an explanation
of why people perceive situations in different ways. An explanation of
how people come to perceive their situation as they do, is offered by
Jones and Nisbett (1972) and Kelley (1967). Working from within the con-
text of attribution theory they suggest that there is an 'actor and
observer' dichotomy which affects the way in which an individual per-
ceives what is happening. They say that an individual's role is an
important influence on that person's definition of a situation.
The Role of Feedback in the Learning Process
The supervisors' role in providing feedback about the research was an
important part of the relationship between them and their students. All
students had to be upgraded from their original registration for M.Phil.
to registration for a Ph.D. They treated this as an interim assessment;
if they were not upgraded after a year they began to wonder whether they
were on the right track; if they were upgraded, they expressed the wish
that their supervisors had informed them earlier that their work was
satisfactory and so saved them anxiety.
Some students used their colleagues as a supplementary source of
information regarding their progress. This was particularly helpful to
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those who felt they needed firmer supervision; for those who were working
in isolation and had little contact with other students, this was another
problem area. As the postgraduates developed confidence in their ability
and their dependence on their supervisors became less, they learned that
knowledge came from actively seeking out information. In the same way,
they developed the ability to use their own work as a source of information
rather than looking to their supervisors for it.
Radley (1977) says that students' definitions of a situation and the
assumptions they make about what they are expected to do will affect the way
that they behave. If this is true of undergraduates in a seminar it may
also be true of postgraduates in research. When postgraduates think that
how they approach their topic is important for (a) assessment, (b) up-
grading from M.Phil. to Ph.D. or (c) their supervisor's approval, they
are probably more likely to follow a conventional path, doing what they
feel is expected and taking few risks or imaginative leaps - When, on the
other hand, they consider research allows them freedom to experiment with
knowledge, skills and ideas, they may be more likely to question, criti-
cize, and consider alternative explanations. From this latter approach
to research, there is a higher probability that the ability to look at
the problem from different points of view and eventually to redefine it,
will develop.
If postgraduates' behaviour is a direct result of the meaning which
they attribute to the process of learning to do research, then the way in
which they perceive their role, as postgraduates, will have important im-
plications for the intellectual approach they will adopt in their research.
This, in turn, will affect the supervisor 's perception of that postgradu-
ate as a research worker and the results of that research. For example,
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Charles spent the whole of the first year trying to locate a minor but
important fault in a computer program, as a result he was perceived as
lacking in ability and eventually dropped out. Bradley, on the other hand,
kept bringing up different and unrelated ideas, wrote a short paper on a
topic he later rejected and was perceived as very bright.
Just as a teacher's perception of a child's I.Q. score will affect
that child's school performance (Rosenthal, 1968) so the supervisor's
perception of the postgraduate's ability will affect the postgraduate's
performance in research. This will, of course, affect the students' view
of their own progress in the form of a greater or lesser development of
self-confidence. In addition, although working independently with no
formal competition, the postgraduates measured and compared their progress
with other postgraduates. This too influenced the rate of growth of their
confidence in their own ability. Consequently, their view of their pro-
gress, according to the feedback received from the results of their work,
will be given the amount of importance that they feel their own judgement
of their efforts merits.
On page 33 it was explained that Thomas (1977) believes that when
students are asked about either their anticipated or their current projects
they will describe them differently from the way they describe them after
they have been completed. If Thomas is correct it would mean that it is
the degree of change in the way students perceive their projects that is
the measure of what they have learned; only if no learning had taken
place in the interim, would students retain the same perceptions of their
work from the start to the end of their projects.
Therefore, the changed view of their Ph.D. which the students in
this study demonstrated over the three years research, is consistent with
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what one would expect if they were learning more about how to do research
on their specialized topics.
The length of time it took for the postgraduates in the study to
become autonomous researchers i.e. students who were able to interpret
the results of their own actions without having to rely on their super-
visors' assessment of their work, was determined by the kind of super-
vision they received. When it worked, it was from the relationship
between the postgraduates and their supervisors that the research de-
veloped and the autonomous research worker was created. When it didn't
work, either the student dropped out or they were unable to develop the
self-confidence in their work that was needed to complete the thesis on
time. Once the students managed to assert themselves, as Freddy finally
managed to do, they discovered that they had become the autonomous re-
search workers that the supervisors wanted them to be. Often, though,
it was the supervisors themselves who had prevented this happening earlier
by giving too much of their time and attention to the postgraduates.
The reason that the postgraduates who had to survive frequent requests
from their supervisors for information and results took longer to become
independent, was that it was necessary for them to re-define their own
roles as postgraduates. An explicit statement to the supervisor had to
be made to the effect that the students were now able to get on alone,
doing what they wanted to do rather than what the supervisors had told
them to do. From the start the supervisors had held the students re-
sponsible for their own work, but it was left to the students to learn
how to acknowledge and assert this responsibility.
If this analysis is correct then it would follow that once the
postgraduates were able to change their goal there would be less need
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for support from external sources, such as their supervisors. This is
because they would be able to mediate for themselves between their
efforts and the results, by comparing what had happened with what they
expected would happen. According to these explanations, although the
constant concern of the postgraduates in the study was lack of feedback
about their progress, they would be continually receiving feedback from
the results of their work.
Once the students acquired the confidence to rely on their own
judgement about their work, they could change their behaviour towards
their supervisors. In the words of Freddy 'I'll have to be very firm
and say "now we're finished". I hope I'll be firm, it's so difficult
to be that with a supervisor.'
The Role of Direction in Supervision
In the previous chapter it was noted that those students who had super-
visors who left them alone for long periods tended either to become inde-
pendent relatively quickly (after about 15 months) or else, as was the
case with Charles, to drop out of the higher degree course altogether.
This does not mean that student neglect is shown to be an effective
method of postgraduate supervision. On the contrary, it must be empha-
sized that these students suffered considerably from the apparent lack
of interest in what they were doing. At first they felt neglected,
isolated and convinced that nobody was at all concerned about them or
their work. Those who survived this anomic period had to learn to cope
with lack of structure in both their work and their time, in a compara-
tively short period.
The reverse was also true and supervisors who kept themselves con-
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stantly informed of the progress of the postgraduates, had students who
continued to be dependent upon them for ideas and information well into
the three year period of the Ph.D.
A criticism of the present study is that the results of this research
do not give clear evidence of the quality of supervision or even the
precise amount of time spent on the student by the supervisors. It may
be that the supervisors spent considerable time thinking about the student
or reading some work handed in by the student. It is a weakness of this
research project that none of this information was available from the
interviews.
Part of learning to do research is concerned with acquirthg the
ability to work without direction. This ability, which for some of the
students was a function of the relationship between them and their super-
visors, had to become internalized. Part of the process which the post-
graduates were experiencing was that of becoming conscious of this ability
by defining their own roles, setting their own standards and imposing
their own deadlines.
The way in which this came about was a function of the way in which
they were supervised. It was to the supervisor that the students looked
for feedback and information when they started their course, and differ-
ences in the way that supervisors responded to this had direct effects
on the students' behaviour.
All supervisors at the start of the three years, believed that so
long as they extended a social and friendly hand th the students, the
new postgraduates would have no problems. The attitude of the supervisors
in this respect coincided with the original expectation of the author,
that the incoming postgraduates knew what they were going to be doing.
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However, this was not the case. At this early stage, the students were
confused and unable to determine precisely what was expected of them
both in their role and in their work.
At first the students expected to be told how they were getting on
and whether their work was of the required standard. In fact their ex-
pectations were identical to those of a final year undergraduate student.
The supervisors at this stage preferred to suggest an appropriate experi-
ment, or reading material, and then to leave the students to their own
devices, or else to check up on their progress at frequent intervals.
They usually expected to provide guidance - 'a prod in the right direction'
- but were not prepared to go into an assessment of the students' progress.
Students at different stages of dependency coped differently with
setbacks and also attributed blame for them in different ways. On pages
148 and 149 it was noted that students attributed problems arid delays
that occurred during the course of their work either to external or to
psychological causes. These attributions were not always directly related
to events in the real world but did appear to be related to the students'
perceptions of supervision as either direction or guidance. The differ-
ence between direction and guidance was referred to on pages 127 and 128
and is primarily 'spoonfeeding' versus 'gentle prodding'.
Walford (1981) referring to research in experimental physics draws
a distinction between the concepts of power and control. He considered
the relationship between students and supervisors and concluded that
there was no ideal method of supervision. What is important, he says,
is that there is agreement between the students and supervisors regarding
the degree of power and control that each of them exercised over the
content and pacing of the project.
- 207 -
It is true that there were only seven pairs of students and super-
visors being studied in the work reported in this thesis but there were
no clear differences with regard to the notions of 'direction or guidance'
and 'power or control' in either the content or pacing of their work.
This was true of students in both the Sciences and the Arts and the two
different types of universities in which they were located.
It was noted on page 119 that the science students were likely to
be part of an organized and extensive programme of research work. In the
Sciences whether the programme was concerned with anti-cancer drugs or
astro-physics, the students and supervisors had to negotiate a specialized
topic within the prescribed area for the students to concentrate on and
make their own. The arts students were usually expected to work alone
and to decide for themselves the precise nature of their area of research.
In the Arts, a particular research problem was less likely to be so close-
ly bordering the next person's research and, therefore, the students and
supervisors had the advantage of a much wider area of choice, while at
the same time having the disadvantage of not knowing how much of the
area to research.
The author's expectation was that the more isolated arts students
would be suffering from a measure of disorientation and confusion while
the science students would proceed step by step, relatively comfortable
in their co-existence with others in the laboratory or department. This
expectation proved to be quite incorrect. It was the relatively struc-
tured science students who were intolerant of ambiguity and lack of feed-
back and the more isolated arts students who managed to cope with these
things and become more autonomous. Typical examples here are Charles
who was seriously considering changing to a course in a related department
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because 'there is an examination at the end of each of the first two
years and so you can leave with a Diploma or a Masters if you want to
stop before the Ph.D.' and Adam who said that he was really excited
about the direction in which he was going but 'I have more enthusiasm
than organization and I hope my supervisor will help me to decide what
to do next'.
Some arts students learned very quickly t use their supervisors
for guidance (Adam, p.123; Bradley, p.133), and science students con-
tinued to demand the attention that all the students expected when they
first started the higher degree course (Ewan, p.120; Charles, p.128).
Counter examples here are Greg (p.129) in the Arts and Diana (p.130)
and Freddy (p.120) in the Sciences.
This suggests that dependence on the supervisors by the students
may be directly related to the amount of direction (as opposed to guidance)
that the supervisors were prepared to give. Further, if the supervisors
are supervising their students as they themselves were supervised (this
is not an unreasonable assumption and may well be part of what Ph.D.
students learn during their course), then it might be the case that Ph.D.s
in the Sciences and the Arts should be considered as quite separate train-
ing procedures for quite separate approaches to research. If this is so,
then the question concerning qualities needed to attain the Ph.D. may have
to be considered separately for science and arts people. But it can be
seen from Table 11 that supervisors from the different disciplines did
not generate lists of qualities that were significantly different.
All seven supervisors, whether in Arts or Sciences at the traditional
or the campus university, expressed some difficulty in generating their
lists of eight items. The supervisors explained that this difficulty was
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due mainly to the fact that, although it was simple to list items for
experienced researchers, it was very difficult to do so for potential
researchers. What was needed was that embryonic qualities be identified.
Yet, in many cases, the items mentioned by the supervisors do in fact
coincide with important aspects of learning to do research that have been
identified during the course of the present study.
The qualities listed on pages 139-41 were given by the supervisors
in response to the question 'What do you consider are the essential
characteristics necessary to successful completion of the Ph.D. degree?
These items can be either personal qualities or acquired skills.' As
pointed out in Chapter 5, the supervisors' lists were composed mainly
of abstract qualities. They included many of the things which the present
research has shown to be important in developing the skills needed to con-
duct research successfully. Such items as 'planning', 'enthusiasm',
'determination', and 'a willingness to expose one's ideas to others',
were considered to be important by supervisors in both Sciences and Arts.
Also mentioned by them was the need for postgraduates to avoid loneliness
and isolation by being able to interact socially with their peers and
colleagues.
These types of elements were only added by the postgraduates towards
the end of their three years as research students. Their gradual awareness
of the importance to them of other than merely practical skills for success-
ful completion of their Ph.D. had not been predicted. Equally unexpected
was the resulting congruence in the elements of the students and their
supervisors by the end of the three years.
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Students and Supervisors
Part of what the postgraduates learned as they went through the process
of doing a Ph.D. was to internalize some of the skills that they saw
being exercised by their supervisors. On page 130 it was noted that
instead of turning to the supervisor for approval and encouragement,
Diana used her colleagues to sound out her ideas, while Bradley expressed
surprise that he had managed to do so much on his own. Gradually, the
constraints which had at first been imposed by the supervisors became
self-imposed, as the students accepted responsibility for their handling
of such external constraints as a time limit and completing the task it-
self. Just as a child at primary school goes to the teacher after reading
half a page and a comprehensive school pupil completes a story before re-
sorting to the teacher, so a postgraduate student will initially turn to
the supervisor for support more frequently than at a later stage of the
higher degree programme. This is because of the learning that takes
place during the process of planning and carrying out a programme of
research.
It was noticeable that the postgraduates underestimated their pro-
gress compared with their supervisors' assessments. It was from the
rating scales that this surprising finding emerged. This was an aspect
of the student and supervisor relationship that had not been expected and
which came to light as a result of the related, but different, methods of
investigation used in this study. At the same time that the students were
underestimating their rate of progress, they were having difficulty in
estimating the anunt of work that they could complete in a given period
of time.
As the students learned to do research they began to monitor their
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own work and use the information they derived from it to evaluate their
progress themselves. They began to make decisions concerning what had
to be done and when to do it.
During this phase (about two years into their research degree) the
way that the postgraduates perceived their situation was determined by
external factors such as their supervisors' comments or, to a lesser
extent, their own responses to them. Their supervisors' perceptions
were determined by how the students responded to the situation in which
they were placed. The supervisors then decided how appropriate were the
students' responses and encouraged them with nore or less prompting
towards the final stage of reporting their work. (Compare Mrs Briggs
and Dr Eustace on page 174.)
How the student and supervisor pairs conduct their respective roles
will, to a large extent, affect the relationship between them. For this
reason it is important to consider possible influences on their behaviour
within the context of learning to do research and helping this learning
to occur.
Perceptions change over time, so that how individuals construe a
situation would differ not only according to their role but also to the
time of the construing. Students would therefore be expected to perceive
the research situation differently as they learn to do research.
The supervisor would be expected to construe the student's research
situation in a similar way both at the beginning and the end of the train-
ing period. This is because the student's progress on the Ph.D. is only a
very small part of the supervisor's total work activity, rather than the
whole of the work situation as it is for the student. The supervisor is
most likely to have already the skills the student is learning. For the
- 212 -
students, the changes in their perception of the Ph.D. before and after
the training period constituted a measure of what had been learned by
them during the course.
As the postgraduates gradually learned what criteria to use in order
to form an evaluation of their progress, they developed the skills neces-
sary to become 'their own supervisors'. For example, Bradley said at the
end of his second year: 'I've concentrated on four works and read them
thoroughly and carefully, rather than following up a lot of leads at the
same time.' He had not discussed this decision with his supervisor but,
rather, informed her of the work he had been doing through writing a rough
draft of the part of his thesis that would include reference to the
Romantic literature.
The students saw themselves as researchers while the supervisors saw
the students as potential researchers. The supervisors' relation to the
projected Ph.D. was one of imposing external constraint upon over-
ambitious or unrealistic projects while the students' relation to the
Ph.D. gradually evolved into one of having to complete something they
had started, just as with any task of a practical nature. As the students
learned how to evaluate their work for themselves, so the supervisors'
role gradually changed from one of supervisor to one of examiner. For
instance, the supervisors prepared to examine the completed article and
their relation to the students' Ph.D. became one of assessor and evaluator.
They began to consider the students in terms of the degree of competence
they had acquired in learning
(a) how to bring order out of chaos and
(b) how to behave autononus1y through handling problems in an appropri-
ate way.
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How the student and supervisor pairs defined their own and each other's
roles was an important factor in the way that they behaved towards each
other. The work of the postgraduates had always been a potential source
of feedback regarding their progress. The important lesson they had to
learn was how to interpret the results for themselves, instead of relying
on their supervisors to do the interpretation for them.
During the three year Ph.D. programme, the students were receiving
training in their attitude towards, and development of, a product by
interacting with their supervisors. The form of these interactions varied
over time. At first, the students were simultaneously excited at the
thought of doing their Ph.D. and dependent upon their supervisors for
assistance. They expected this assistance to take the form of direction
towards specific goals and evaluation of their performance in the pursuit
of these goals. They were dependent upon the supervisors for information
concerning
(a) what they should be doing and
(b) how well they were doing it.
First, supervisors guided the students through their research pro-
gramme by giving assistance when necessary, nonitoring progress and
making suggestions about the direction the work should take. Second,
the supervisors assessed the outcome of this work by becoming the internal
examiners of the students' efforts and evaluating the written thesis. In
the beginning the supervisors considered that the students needed time to
settle in and, possibly, some guidance concerning practical work; towards
the end the supervisors expected the students to co-ordinate the parts
of their work into a coherent whole for the thesis.
Because supervisors were responsible for evaluating the quality of
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the finished product as well as for guiding the postgraduates towards
their goal, they were at different times, teachers and examiners for
their research students. As such they are crucial to the outcome of the
students' work, and the relationship between the students and their super-
visors is an important variable in the process of learning to do research.
This is because it gives postgraduates the opportunity to test their self-
confidence by discussing their point of view with an expert. The extent
to which the students were able to do this, instead of merely accepting
the supervisors' point of view, is a measure of the degree of autonomy
they had achieved. The processes involved in the development of research
students into autonomous researchers include that of planning work. It
is to this aspect of learning to do research that we now turn.
How do postgraduates plan their work?
Introduction
Psychological planning ranges from the complex, planning a research pro-
ject for example, to simple everyday plans such as going shopping to the
local supermarket. The significant difference is that concerned with
the time scale of the plan.
In the present study the postgraduates had three years in which to
design, conduct and complete their projects. In order to try and under-
stand the processes involved in the planning and execution of plans for a
three year period the students' progress was monitored in some detail and
the results reported in Tables 12,13 and 14 on pages 145,152 and 156. The
data from the paragraphs, from which these tables were constructed, repre-
sent how the students articulated what work they would carry out once they
had their attention directed to this question.
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The focus of interest for this study was to discover if the students
had some idea of what they would be doing during the three years, or if
they merely thought about what to do next as and when it was necessary
do so. In order to realize such an aim it is of little importance
it the seven postgraduates had a raised awareness of the planning
aspect of their work. On the contrary, the data acquired from such a
source permits the formulation of a more reliable hypothesis to be tested
than if it had been derived from a less conscientious group of people.
This is because the postgraduates were either setting their own deadlines
or predicting their progress in accordance with a programme set out by
their supervisors. The accuracy of their predictions was taken as the
most significant indicator of their ability to plan their work realistic-
ally.
Berger and Luckman (1971) point out that knowledge of the limited
time available for the completion of a project affects an individual's
attitude to the project. If this is so, then it may be assumed that the
postgraduates t
 awareness of the time constraints on the various parts of
their projects would result in better than average predictions of what
they could do in a limited period of time. Writing the paragraphs did
little more than show that it was not difficult for them to assess what
they thought they would be doing over a given period. They had certain
expectations of what could be achieved and they aimed towards making that
expectation a reality.
The relationship between_time and goals
Students initially brought with them some ideas of the topic on which
they would be engaged for the next three years. But it was not very long
before they realized that they did not know what their research topic was
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going to be after all. The problem of getting started was encountered
by all the postgraduates in the study. Some were handed a piece of work
to replicate, others told to read various books and articles, but all of
them seemed to experience difficulties of some kind at the very beginning.
The main problem was one of cutting down on over-ambitious projects.
By defining boundaries and clarifying their area of interest, the students
began to isolate a particular problem on which to work. This happened in
a variety of ways which were revealed by both the interview and the grid
material. The paragraphs, together with the interviews, identified the
kinds of plans that the new postgraduates were making in conjunction with
their supervisors. Sometimes they took the form of a general overall plan
for the three years and sometimes a series of more detailed short term
plans with specific deadlines, sometimes both. The general plan involved
an idea of what would happen throughout the whole of the higher degree
period and usually looked something like this:
Overall General Plan
First year - reading, thinking, experimenting.
Second year - activities based on results and discoveries of
first year.
Third year - collating results and writing thesis.
The more detailed plan was concerned with precisely what steps should be
taken in order to reach a specific goal approximately a month or a term
ahead. It looked something like this:
Detailed Short Term Plan
Decide what to read
Design experiment
Adopt strategies for obtaining subjects, micro-film, anything
else needed for research
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Each piece of the plan was roughly time targeted arid different
time scales were involved in the general and the detailed parts of the
plan. By continually reviewing the action taken in relation to the de-
tailed plan it was possible to discover how these time scales interacted.
Any modification of the overall general plan could be directly traced
back to discrepancies between expectation and achievement in the outcomes
based on the detailed plan.
To put this into more concrete terms, it was reported on page 153
that Greg had originally decided that his thesis should be a detailed
history of the life and times of a particular individual, but he experi-
enced long delays in obtaining essential documents. As a result he de-
cided to create a systematic bibliography of the individual's work for
the thesis and stopped at that point. In this example, frustrations and
setbacks which occurred at the detailed level of the plan fed back into
the general plan and modified it. The modification occurred due to the
discrepancy between expectation and achievement in the timing of the de-
tailed plan. The actual time needed to collate documents became apparent
as the detailed plan was constantly retargeted, leading eventually to
alterations in the overall general plan.
It appears that this interaction is important because, as each short
tens piece of work related to the detailed plan is fitted into the time
targeting of the general plan, the general plan is adjusted to accoo-
date it. Further, it seems that it is from the information gained as a
result of deciding precisely how to put into action each part of the de-
tailed plan that the students learned whether it would work at that level.
If it did not then they had to try something else. If it did they moved
forward to test out what happened when they attempted to make the next
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part of the plan into an operational activity in the physical world.
This process continued as the overall plan was broken down into smaller
and smaller components and each of these component parts of the overall
plan became whole, short-term, detailed plans.
It will be argued that acquiring the skill to perceive the relation-
ship between planning work and the results of putting the plan into action
by operating on the problem is important in learning to do research. If
the feedback is interpreted accurately, then correct action may be taken
towards achieving the goal.
The two criteria by which progress may most easily be judged are the
time taken and the product which results. As long as the postgraduates
concentrated on what was happening at the general level of their plan,
they received very little information concerning progress towards their
overall objectives. This is because the middle of the plan is fuzzy and
it is much more difficult to interpret the results of efforts aimed at
the long term goal, due to the relative lack of structure in both time
and task. When it is action on the detailed plan that is used as a po-
tential source of feedback, the students find it less necessary to rely
on external sources of information, such as their supervisors. This is
because it is the far distant part of the plan that is fuzzy while the
step-by-step structure for the short term is clearly defined. For ex-
ample, Ewan had a very vague general plan when he started his research.
At the time he said: 'I hope eventually to come up with the shape of the
molecules in solution' but was unable to be more specific.
He quickly discovered that before he could proceed, several steps
had to be taken. First he had to calibrate the viscometer in order to
measure the compound; he discovered that in order to do this he had to
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read the literature on viscosity to see how such calibration had been done
previously. Once he started to read, he realized that there was a confu-
sion in the literature which had to be sorted out. In order to do this
he had to check the calculation of equations reported in the journals;
this involved engaging the help of a mathematician. Therefore, his gener-
al plan could more accurately be described as: 'to find the shape of the
molecule in solution by measuring with a viscometer, calibrated according
to verified equations'. This more sharply defined general plan, was
gradually formulated as Ewan thought about what he had to do and attempted
to begin work.
Adam, on the other hand, said that his thesis would deal with the
problem of 'how to transmit the building rule system of a culture in a
way that can be used to accommodate change'. His overall plan was less
vague at the start than Ewan's had been and he said early on in his inter-
views 'I already know which books I'm going to have to read, there's not
much done on this so there'll be only about five or six and none of them
are in architecture - plus excerpts from about another ten.' His reading
led him off at a tangent to study a structuralist approach to social
anthropology and cognitive development. His thesis eventually became a
contribution to the controversy raging in Design Education, i.e. whether
the designer is a tabula rasa and 'creates' according to inspiration, or
whether there is a starting point which includes an existing lexicon of
known forms together with the constraints operating on the project in
hand.
These two examples are used to show that feedback from working towards
the short term goals may necessitate the alteration of the general plan.
This interaction is important for the progress of the research, allowing
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a balance between retaining sight of the overall aims of the research and
maintaining noticeable progress in the short term.
By continually reviewing the action taken in relation to the detailed
plan, it is possible to discover how the time scales interact. Any ndifi-
cation of the overall general plan can be traced back to events which
occurred during the implementation of the detailed plan.
As the plan is put into operation, it is possible to observe how it
is working out. This information can be used in decisions concerning how
quickly or slowly the rest of the plan may be put into operation, how
much nxre needs to be done, and how long it should take.
It is suggested that this is the process by which it is possible to
make any adjustment in behaviour that is needed to achieve the goal. If
necessary, the goal itself can be changed as a result of information
received from operating on the plan.
If this analysis is correct then it would follow that once the post-
graduates were able to adjust their plan there would be less need for
support from external sources, such as their supervisors. This is because
they would be able to mediate for themselves between their efforts and the
results by comparing what had happened with what they expected would
happen. According to these explanations, although the constant concern
of the postgraduates in the study was lack of feedback about their pro-
gress, they would be continually receiving feedback from the results of
their work on the detailed plan.
It appeared from Tables 12 and 13 that the students learned how to
structure their time and experience after spending two years in the higher
degree system.
Table 12 showed that, during their first year, the students were
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unable to estimate the time needed for them to complete a piece of
written work. Either they abandoned it completely, took up to a year
to finish something they had thought would take a month or two, or else
worked at it for an additional period of from four weeks (Bradley) to
twenty-eight weeks (Freddy). In contrast, Table 13 showed that, during
their second year, the students' estimates were far more accurate. The
longest period of underestimation of time needed was fourteen weeks
(Bradley) and both Diana and Freddy completed each of their experiments
in exactly the time they had allowed originally. But it is difficult to
know whether the second table is describing an improvement in the level
of skill attached to planning a programme of work or merely reflecting
a difference in the level of complexity between practical tasks such as
experimenting, programming and preparatory reading and the more abstract,
co-ordinating task of writing something more than a report of a single
experiment.
When considering only the discrepancies between expectation and
achievement in the amount of work they thought they could accomplish in
a given time, it appears that the students did not learn to correct their
estimates any more than they had done in the first year. The reason for
improvement in estimating time needed to complete a prescribed piece of
work from year one to year two was due either to (a) the differences in
the tasks or (b) having learned how to manipulate estimates. Whichever
of these reasons applied the students should have been able to integrate
the plan for their work into a unified framework by the third year. This
means that, regardless of reason for improved judgements - learning from
experience or reduced difficulty of practical work - improved judgements
there should have been at the time of the third estimates tabulated for
analysis. But this was not so. The students in this study needed to
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acquire the ability to perceive, interpret and act upon the information
contained in the feedback from operating on the parts of the plan. At
first, they were not able to do this, neither did they always carry out
their plans as originally intended. This was mainly due to the fact
that they did not complete what they had expected to do in the time
anticipated.
Planning Work: Discrepancies between Expectation and Achievement
It is clear from what has already been written that the author believes
that every alteration at one point of the plan gives rise to a modification
of the whole system of interacting plans. The mechanisms that allow this
to happen are something like those which come into operation when a tin
is removed from the bottom row of a display. All the other tins move and
change their position as the next line down changes its structure. It is
the way that the author believes these interactions occur, and the
mechanisms which operate at the psychological level, that will now be
described. In order to look at the mechanisms in more detail some of
the evidence given on pages 143-63 of the previous chapter will be con-
sidered.
The paragraphs showed that the students planned the work for their
research, but the interviews showed that very often they did not complete
the expected aiunt of work by the time they had predicted. Replies to
the questions 'What work will you have completed by this time next month?'
and one month later, 'Have you done what you intended?' show that there
was very often a discrepancy between the plan and the behaviour.
Reasons given for the discrepancy between expectation and achievement
in the plans of the postgraduates were varied and were attributed to either
- 223 -
external or psychological causes. Examples may be found on pages 148
and 153; they refer to such things as special equipment needed for an
experiment not being available when expected and material to be read
being difficult to obtain. These are examples of external causes of
difficulty, examples of psychological causes are (i) a greater degree
of complexity in texts to be mastered than had been anticipated and
(ii) an inability to organize the results of work into written form.
Whatever the source of the delay, the gradual realization that pro-
gress was slower than had been expected, eventually led to a re-evaluation
of what might realistically be achieved. As this happened with short term
goals, so were the more long term goals affected through constantly
changing deadlines. Some examples of this happening are given in Tables
11,12 and 13. It can be seen that time extensions were used by the post-
graduates as a strategy for completing unfinished work. This meant that
overall general plans were gradually adjusted in order to accommodate
the changes in the more detailed, short term plans.
Whether the deadlines were imposed by the supervisors, or internally
constructed by the students themselves, it was usually the time targeting
of the plan that needed to be adjusted. The work not undertaken during
the stated period was often included in, or substituted for, the plan of
the following month.
However, there is a significant difference between a plan to achieve
something, and a plan to achieve something within a defined period of
time. Therefore, the plan has to involve two distinct, and equally im-
portant factors. These are:
(1) the promise of some end product and
(2) a given time limit.
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The first of these two requirements may be thought of as similar to
McClelland's (1955) idea of the need for a specified goal to be included
in any theory of motivation to achieve. The second requirement is rele-
vant to results noted on page 159 of this thesis and is reminiscent of
Jaques' (1976) notion of time-span. He says that the ability to plan
and to work within an extended period of time involves processing more
information, attending to more detail from start to finish, and organ-
izing more integration of sub-goals than does the ability to plan and
work within a short period of time.
During the final year of the Ph.D. course the disparate but related
pieces of work, undertaken during the period of research, have to be
organized into an acceptable format for the higher degree. It could be
that part of what the postgraduates are learning, with varying degrees
of difficulty, is how to handle a mass of information without missing out
important details as they strive to achieve a series of short term goals
in order to realize their overall aim of successfully completing their
research degree course. If this is so then it is the completed thesis
itself which shows how successful they have been in acquiring the ability
to juggle information while aiming to integrate it into a coherent whole.
This will be considered in the next section, but first it is necessary to
mention the results shown in the tables for the second and third years.
It is difficult to disentangle the learning that had occurred regarding
structuring work over time, from the levels of difficulty involved in
estimating time needed for two different kinds of tasks. Comparison of
the tables (13 and 14) shows that it is easier to estimate accurately
the time needed to complete practical work than written work. Bradley,
for example, was so inaccurate in his estimation of the amount of time
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needed for writing in the final year that it is difficult to ascribe the
discrepancy to anything other than the probable differences between the
activities being estimated.
This might be because the time scale is related to the level of corn-
plexity contained in the plan. More complex plans need to be broken down
into a greater number of short term plans and roughly time targeted. The
students had to learn to do this and before they did so they attempted to
estimate the time for a complex, abstract task in the direct way that had
been successful for them with a more concrete task. But different time
scales are involved in the general and detailed plans and the difficulties
experienced in trying to estimate written work may have been due to the
postgraduates not having sorted out these different time scales.
Nevertheless, it does seem that plans for conducting the research and
writing up the results are modified and changed as a result of the feed-
back which is received by the individual after having put a part of the
plan into action. By planning their time and behaviour towards a particu-
lar goal, the students needed to involve self-imposed deadlines for spe-
cific tasks. Once a discrepancy occurred between the plan and the out-
come, whether in time or performance, it was necessary for them to re-
think the plan. In addition, it appeared that when the students had a
detailed plan, regardless of whether this originated from themselves or
somebody else, they needed less support, guidance, and feedback from ex-
ternal sources such as their supervisors, than when they had only a gener-
al plan. This relates to the evidence given on page 154 concerning Charles
and Diana both of whom expressed the opinion that they were receiving less
contact with their supervisors than they would have liked.
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A Model of the Planning Process
As a result of the data collected during the course of this study, a
tentative model of the planning process has been developed. One criticism
of the model is that it leaves some important questions concerned with the
psychology of planning unanswered. The principal one is 'When is a plan
not a plan?' For instance, when an individual engages in a series of
tasks at the instruction of somebody else, to what extent is that indi-
vidual behaving in accordance with her own plan and to what extent is she
merely executing the plan of her supervisor? Similarly, how far is acting
on impulse acting in accordance with a plan? Impulsive behaviour is not
completely random nor yet has the person acknowledged any intention to
behave in a particular way at that moment.
The closest the model comes to answering this question is that,
regardless of the significant differences between the impulse and the
externally directed behaviour, by the time the individual has engaged in
some action in the real world, she has also engaged in a certain degree of
planning consistent with the definition of planning being used in this
thesis.
In order to explain the model of planning in precise terms the Ph.D.
thesis will be used as an illustrative example. The thesis is a clearly
defined end product towards which at least three years of physical and
psychological activity has been directed by the postgraduate research
students.
A plan is defined here (p.38) as 'a strategy designed by an individual
to achieve a specific goal in a given period of time'. McKnight (1972)
found that undergraduate projects were planned at a variety of levels
ranging from the microscopic to the global. This is probably also true
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of the Ph.D. thesis. These levels involve shorter and longer time scales
which continuously interact. In order to understand bow the model works,
only two levels of planning will be discussed here.
It is suggested that how the interaction between shorter and longer
term plans occurs is through a continual process of reviewing actions
taken in accordance with parts of the plan on the shorter time scales
and feeding back this information to the plans at the longer time scales.
A diagrammatic representation of planning at two levels, involving
plans at shorter and longer time scales, is given below:
Overall plan
	 Long (3 year) time scale
Act
Detailed plan
	 Shorter lime scale
Rview
Act
This example includes an action component which permits review upon
completion. The review is essential to the model of planning being formu-
lated here. The review, after completion of any act in accordance with a
part of the plan, is fed back into the long term plan which is adjusted
to accommodate this new information.
Of course, the plans fall into ever shorter time periods, all of
which feed back information from the results of actions into a slightly
longer term plan. The conceptual representation would be something like
this:
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Overall Plan	 3 years
Detailed Plans	 1 year
1 term
'I
1 week
___________ ________ ________	 and so on.
One source of feedback, exceptional to this study, was contained in
the paragraphs which the students wrote each month. It became apparent
that some of the postgraduates used the paragraphs to judge the amount
of progress they had made. When they were wrong in their estimation of
what they could achieve in a given period, the students adjusted their
predictions in order to arrive at an intermediate goal within the next
few months.
In addition, the repertory grids showed that the postgraduates were
able to use their own work as a source of feedback. Where this was done
effectively, the students were able to proceed independently of their
supervisor. For most students, this happened during the second year of
the Ph.D. For one or two, it never happened and they remained dependent
on their supervisor. The repertory grids showed a link between the degree
of dependence upon the supervisor and degree of involvement with the work
itself. Once the students stopped looking to their supervisors for infor-
mation they discovered that they could start using the information from
their own work as feedback. Comments regarding decreased output (Adam,
p.114) and increased understanding (Ewan, p.
	 showed the students'
growing awareness and use of information contained in the results of
their efforts.
The grids had shown that:
(a) feedback was present in the work and
(b) students were unaware of this at first.
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It has been suggested that the function of the supervisor may be to
mediate information from the work to the students until they learned
how to evaluate their work for themselves. In this way, as the students
became more involved with their work, so the supervisors became less im-
portant to them as a source of feedback and approval.
As they learned to evaluate their own work the students also became
able to set their own research targets and deadlines without recourse to
their supervisors. This feedback was potentially available to all the
postgraduates in the present study, but not all of them were able to
interpret it. In fact, the interviews made it clear that at first the
postgraduates were unaware of, and unable to use, the information available
to them. This information came from the discrepancies between what they
had expected to achieve and what they did achieve in a stated period of
time. Their inability appeared to be due to dependence on external sources
for measuring the rate of their progress. The amount of time it took for
postgraduates to use the feedback contained in the results of their ac-
tions was a function of the relationship between the student and super-
visor. Students did eventually learn to decide for themselves what ac-
tions to take. This came about as a result of attending to the decisions
made by their supervisors concerning which actions were appropriate for
them. They then set themselves short term goals so that they knew what
they would be doing in the immediate future. This was the case even when
their overall plan for the three years was rather vague.
It appears that it is very important indeed for the students to learn
to interpret and use the feedback which is contained within their own work
and of which they are initially unaware. This is because it is from the
information contained within their own work that new knowledge may be ob-
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tamed and used to further ndify and develop their plans.
Popper (1973) discusses the growth of knowledge as the result of
interactions between the physical world, the social world and the world
of ideas. He describes his World 2 as the 'world of states of conscious-
ness or mental states or behavioural dispositions to act' (p.106) which
Jaques (1976) interprets to be 'an activity in the psychological or
second world which produces an output in either or both the objective
worlds - the first world of material objects or the third world of cultural
objects' (p.113). However, the action component is not included in Popper's
'world two' although the act which results in some output could not occur
without the predisposition to act which happens in that psychological world.
It is this inclusion of action which differentiates the author's concept
of 'planning' from Popper's conceptualization of world 2.
Popper includes a feedback effect from his third world upon his
second world, which he stresses is vital to the growth of knowledge. His
idea of the interaction between the inner and outer worlds and the way
that knowledge develops is consistent with the description of psycho-
logical planning as a continuing interaction between plans at the differ-
ent time scales. In the case of planning, however, the composition in-
cludes both action and review components within the psychological
mechanism.
In the proposed model every plan has a similar structure which, as
well as an action and a review component, also includes a link to the ad-
jacent levels of planning for the exchange of information. This informa-
tion is in the form of instruction concerning appropriate actions to be
performed at the shorter time level arid feedback on the results of that
action at the longer time level.
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Interaction between the different levels of planning is vital for
the modification of time targets. Plans have to be flexible enough for
the interaction to occur but stable enough to permit action at a given
time. A flexible plan is one that can be modified as a result of infor-
mation received from operating on parts of it. It is through the inter-
action of plans that exist at the same time but on different time scales
that plans are revised once they have begun to be executed.
In order to show how the different levels of planning interact and
contribute towards the goals of each time scale, a short detour will now
be made into the experience of a scientist who took the time to write
about the way in which he structured his work.
In his autobiographical novel The Search, Snow (1958) talks about
plans for developing his scientific career. At the same time, he is
planning to work, as soon as possible, on a complex problem that would
interest him more than the acceptable problems necessary for recognition
and progression in his chosen field.
'I could not expect the authorities to take me as a rising
scientist on trust. I had to prove myself according to
their lights. After that I was going my own way, and I
knew what that way was going to be. To begin with I was
going to work on a safe problem. It was not exciting,
but almost certain to give me some results. ... I wanted
to get at a big problem soon ... But I had to wait my
time. To suggest my real plans now would be idiocy.'
(p.55)
Here is an example of simultaneous planning at the detailed and
general levels. Later in the same book the reader is given a glimpse of
how the plans are working.
'With the future temporarily assured - I turned eagerly
once more to the problem which had enticed me for so
long. Now, however I was in a very different mood to
tackle it. I had done enough for place and reputation,
and I could afford to gamble on what might be a barren
chase. ... I had gained a good deal of experience and
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technique in research; I had sharpened my mind on LQthy
and the rest, and broadened it on Macdonald's meta-
physical schemes; and, perhaps more important, I was
full of confidence. If I had an idea, it would stand a
chance; even if it seemed improbable, it would be
looked into' (p.91).
Snow shows the positive way in which his detailed plan for immediate
advancement in his career affected his longer term plan to work on a
professionally suspect problem. Implicit in these fragments, however, is
the information that his desire to work on the particular problem he was
aiming towards affected what he did in the short term. He needed to
become familiar with specific procedures, calculations and approaches to
his topic in order to be able to transfer his skills to 'work which no
one dared to touch'. For this reason the 'bread and butter' problems on
which he regularly worked were all selected to contribute to the store
of knowledge he would later be able to utilize in a related, but differ-
ent context.
In a similar, but different way, the students in the present study
show how their longer term plans were affected by what happened in the
short term. They first had to plan the work for their research and then,
having made a plan, it was necessary to put it into action. The action
sometimes resulted in the discovery of some unexpected obstacle which had
to be overcome. The way to overcome the obstacle might be merely to modify
the original plan. The original plan might also be modified due to actions
taken in connection with more immediate plans even when no actual obstacle
had been encountered. Examples of such modifications have been given in
the previous chapter. The change in Greg's general plan has been referred
to above (p.217). Bradley's general plan was changed as a result of action
he had taken towards realizing his detailed plans (p.l57) while Diana's
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longer term plans were quite explicitly dependent upon the results of
actions taken in connection with her short term plans (p.160).
Of course, using only seven postgraduate students it is not possible
to make categoric statements about the cognitive processes involved in
the planning of work. What can be done is to postulate a hypothetical
mechanism which may account for what happens when people make plans,
based on the evidence of the cases in this study. Extrapolating from
these particular instances it is then a straightforward step to describe
what might be happening in order to be able to test the accuracy of such
a description.
The model that is being put forward here has a spiral element and is
that
(i) Postgraduates have an overall general idea of what they will be
doing during the next three years.
(ii) They have a somewhat clearer idea of what they will be doing
during the next year, term, month, etc.
(iii) Once they begin to work on this more detailed plan they discover
things that help to clarify the general plan, e.g.
(a) the work takes longer/shorter than expected
(b) equipment/materials are unobtainable
(c) problems encountered 'en route' result in detours into areas
of work that had not been considered
(iv) As a result of these experiences they are able to modify the
general plan,
(v) which in turn changes their more detailed plans.
Such a model is based on extremely thin evidence and is, therefore,
very hypothetical. In fact, the main question is whether the postgradu-
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ates would have planned their work in the manner described, if they had
not been required to write the paragraphs. It is difficult to know how
far the methodology used in this part of the research interfered with
what was being studied.
But there is some foundation for believing that the interference
did not result in a situation that was totally removed from what would
usually happen. The reason for this is that Welsh (1981) has made similar
observations. She refers to effective planning, and the carrying out of
plans, as important to successful completion of the Ph.D. In her research
she did not use paragraphs but merely enquired into the work activities of
postgraduate students at regular, but infrequent, intervals during their
research degree course.
Welsh discovered, from her study of thirty-seven science students at
one university, that it was primarily the unsuccessful students who did
not organize their working hours effectively. She acknowledged the im-
portance of motivation and self-confidence, as well as the ability to
plan ahead and to carry out those plans.
The question left unanswered at present is whether all behaviour is
planned and if not, what determines those which are from those which are
not. Another important point that was not considered at all was that con-
cerned with how many levels of planning are possible, i.e. how far up and
down the time scale do people fit their actions to accord with other,
related behaviours in order to achieve a series of intermediate goals
which together will result in attaining some superordinate goal. Finally,
an important criticism of this part of the research was that the normal,
or usual, planning process was not explored at all. It would have been
very difficult to do such a study in any controlled way without first
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having some hypothetical structure which could be set up as the object
to be investigated. It was towards this, preliminary step, that the
present research was aimed. Any development of this project might set
out to test the hypothesis that plans for work are modified as a result
of action on parts of the plan by the individual.
Before commencing this research into the Ph.D. I had anticipated
that the students would plan their work in a way similar to that described.
What had not been expected, however, was that they would not learn how to
improve their estimates of the time needed to carry out specific pieces
of their work. Estimating the length of time needed to complete a piece
of written work may not be the most accurate measurement by which to assess
postgraduates' ability to plan their work over time. This is because
writing appeared to be one of the more difficult tasks that postgraduates
undertake during the course of learning to do research.
What is the role of writing in learning to do research and to report it?
Introduction
It had originally been assumed that the students would plan more easily
and with more accuracy as they moved deeper into their projects. The
probable reasons why this learning appeared not to occur is now discussed
in respect of the above question.
Regardless of the activities on which they had been engaged during
the information gathering period of their research degree, eventually the
postgraduates had to write up their work. Since the award of a doctorate
hinges on the presentation of a written thesis, this part of their work
is very important indeed.
- 236 -
Yet it appeared to be more difficult for the postgraduate students
to estimate the length of time needed to complete a piece of written
work than accurately to plan a piece of practical work. Why was this?
Was it because of the differences between the two tasks, and if so, what
are they? Was it more to do with the students' concepts of a Ph.D., than
with the actual writing of the thesis? Could these postgraduate students
have been more accurate in their estimations if they were estimating time
needed for some other written work, not involved with their Ph.D.?
It may be that there are both similarities and differences between
the activities of writing and of doing research - at least at the level
of learning the necessary skills. Such similarities and differences only
become apparent when the object of study is the process of acquiring the
relevant skills.
Similarities and Differences between learning to do research and
to write
It was noted in the previous chapter that the seven students fell into
two writing types but both types had difficulty in expressing the results
of their work in written form. Whether they built up the work piece by
piece or expressed all that they wanted to say and then went back over
it, all of them experienced some degree of discomfort or difficulty while
trying to formulate clearly in writing, ideas which would be new to the
reader but which had become very familiar to the writer. Their awareness
that they were aiming to give information and knowledge that they already
possess, to others who do not yet have it meant that assumptions had to
be made explicit and ideas expressed clearly. The thinking that links
one idea with others, or that emerges from a particular assumption, had
to be translated unambiguously into the written language.
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Remarks such as 'good writing can't cure bad thought' and 'I can't
clearly express in words what I have in my head' from Bradley and Adam
respectively, were not dissimilar to comments made by university staff
members in the Lowenthal and Wason (1977) study. Yet the work had been
done and all that remained was merely to report what had already been
discovered ... or was it?
The results of both the grids and the paragraphs showed that the
postgraduates experienced particular difficulties with writing. This is
reflected in Tables 12 and 14 which show the very low degree of accuracy
in the students' predictions concerning the time needed to complete a
piece of written work. Their inability to give accurate predictions
might have been due to the fact that writing was the least structured
activity of all those undertaken by the students and the one which em-
braced more of the diversity of research than any other single task. It
might be that the skills needed for writing up work which has been com-
pleted are different from those needed to do the research itself. If so
the difference may be mainly due to the necessity to integrate the some-
times disparate stages of the research into a coherent form.
Earlier in this thesis (p.43) theorists interested in this area
were reported as saying that writing is important for advancing thinking
and for discovering new knowledge. lkre recently Wason (1982) has sug-
gested that it is not new facts which one discovers through writing but
the critical relevance of old facts. He says that what happens is that
through writing about what one has done - as opposed to thinking or
talking about it - one begins to see it in a different way or to re-
interpret it. If this is so then it would account for the difficulties
experienced by the postgraduates at this stage of their work. The results
of the present research indicate that it is a real possibility that as
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well as being 'part of the process of psychological discovery' (Cohen,
1977) writing is itself a part of the psychological process of discovery.
Through refamiliarizing themselves with their results, collating the
notes they have made and cross-referencing with other people's work on
the topic as well as their own, the postgraduates rediscovered and re-
interpreted what it was that was significant in their data. Even Charles,
who had thought that he would 'leave writing the dissertation until the
end as it can be done in less than three months' said at the end of his
two years: 'writing has made it clearer, things are more precise now.
Perhaps I should have started writing earlier.' Adam also changed the
way he thought about writing during the course of his research degree.
On page 170 it was reported that he was frightened of writing; but once
he was sure of what he wanted to say he found writing a pleasurable ac-
tivity. This came about as a result of:
(a) attempting to write,
(b) discovering that he did not know how to express his ideas
and then
(c) becoming comfortable with his thoughts by organizing them into a
coherent form through writing.
The example given on page 44 of the way that Pirsig attempted to
teach writing, is analogous to the way that the supervisors attempted to
teach their students how to do research. First, the students had to con-
centrate on a well defined area that had not been explored before by cut-
ting down on overambitious projects. Second, they had to look for the
meaning of their work in the results of their efforts instead of relying
on their supervisors for this information.
Regardless of whether or not writing involves different skills from
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those needed to do good research, the postgraduates had no alternative
but to communicate the results of their efforts. If they are not certain
of the meaning of what they had discovered then the difficulties of this
stage are understandable; but by trying to write the thesis it seems
that they will discover the meaning that is eluding them.
The grids had shown that writing, in addition to being used to help
the students to see the meaning of the research, was perceived as being
closely linked to thought. This link involved both organizational and
creative aspects of thinking.
In the present study Charles had revealed a relatively uncreative
view of writing by drawing an explicit dichotomy between writing letters
and writing scientific papers (p.172). In contrast, Adam's dichotomy
gave evidence of a more creative view. He defined his early writing as
being creative but the thesis writing as having to integrate these cre-
ative ideas. In this way the organizational aspect of writing was re-
vealed during Adam's grid feedback sessions. In addition, Freddy refer-
red to the diversity of his research which 'only came together' when he
'tied the bits together' for the thesis. By re-creating the problem in
order to communicate it in the thesis the students may also have been re-
creating parts of the process through which they had so recently passed.
The way that this happens is through the sorting and selecting of the
material they have collected during their research training.
The concentration and determination needed to write and rewrite
results of the research for the thesis, is equalled only by the concen-
tration and determination needed to continue working on a specific problem
for an extended period of time. Boredom and isolation are inherent prob-
lems with which the student must learn to cope. In addition to these in-
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herent difficulties, Table 11 on page 139 shows that when writing was
used for assessment purposes by some of the supervisors it was even more
difficult for the students to complete that piece of writing. For ex-
ample Adam had been writing an early report of his work when his super-
visor, considering it to be of a very high standard but not telling the
student this, suggested it be used for upgrading from M.Phil. to Ph.D.
when it was finished. The thought that his report would be studied by
the examining board was sufficient to delay Adam's progress with the
writing by many months. Greg experienced similar difficulties once he
had been informed that the head of department, as well as his supervisor
would be reading the paper he was preparing at the end of his first year.
It is not surprising therefore that the students found it difficult
to learn how to estimate the length of time they needed to complete
written work. This difficulty was intensified when the writing was to
be used for assessment purposes. Yet an integral part of writing the
actual thesis was the knowledge that it is to be used for examination and
the award of the doctorate. It is the thesis alone which has to stand
the test for the Ph.D. degree and the thesis is the written testimony of
the student's ability to plan, conduct and report a programme of research.
This final stage of their training involves presenting their ideas
within an organized framework. It is possible that it is the very activity
of organizing the parts of their work into a coherent whole that accounts
for the differences in the way the students see their projects as they
get nearer to their goal.
Learning to do research incorporates learning to write up that re-
search for assessment purposes as well as for communication purposes.
Therefore, the similarities between learning to write arid to do research
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are as important to the postgraduates as the differences between them.
The students are not told what skills and abilities are needed in
order to succeed in their research degrees, neither are they told what
is needed in order to express themselves clearly in writing. They have
to use the time available to discover for themselves what things are
relevant and important to their research. They also have to learn for
themselves what attributes are needed in order to communicate these dis-
coveries to others. In these ways, learning the activities are similar.
During the three years as postgraduates the students learn how to sort
out chaotic ideas. One way of achieving this is through writing. There-
fore, writing may serve several functions at once.
These functions would have to do with:
(i) how parts of the problem relate to each other
(ii) how to re-assemble the parts into a coherent whole
(iii) how to present their thoughts and their data in a comprehensible
manner.
If this is so then it may account for the difficulty the students
had both in accurately estimating the time needed to complete a piece of
written work and with the writing itself.
These different characteristics of writing, which are not present in
other parts of the postgraduates' work, combine to make writing a special
activity. It appears that it is during the process of writing that the
students discovered what it is that they have learned in order to do good
research. This occurs through having to ascertain that all the parts
link together into a continuous and coherent format. This involves ixre
than just writing; it is here that the organizing, sifting and thinking
about what they have done really happens.
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The Place of Pre-writing in the Learning Process
In his work on learning to learn Thomas emphasizes the importance to
the students of taking responsibility for their own assessment of their
performance. The assessment is based on the learner's own previous per-
formance and not restricted to existing norms or future aspirations;
neither is it relative to outstanding performances of more experienced
people. The whole idea of learning to learn is that learners develop
at their own rate. Any plan of what they will accomplish during their
programme of study is based on the point from which they start. Any
evaluation of progress derives from where the students had got to at
the last assessment point and any value attached to such progress comes
from the learners and not merely from their teachers. The learning con-
tract, negotiated between learner and teacher however, does include ex-
ploration of how the learners' ideas match those offered by their teachers.
Thomas and Augstein (1972) define learning as the processes by which 'not
understanding' or 'not agreeing with the teacher' leads to revision, dif-
ferentiation and development of the learners' ideas.
Although the students in this study changed their perceptions of
doing a Ph.D. no pattern was found with regard to their differentiation
scores. These scores are given on page 176 and have been considered in
terms of both the theory and the method used to arrive at the scores.
According to work described by Runkel and Damrin (1961) and Bannister & Mair
(1968) and reported on pages 34 and 35 of this thesis, it would have
been consistent with the ideas contained within Personal Construct Theory
for a pattern of low differentiation at the start to be followed by an
increase in differentiation as the postgraduates became more involved
with their projects. But individual trends varied during the course of
this study.
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The most significant factors that contribute to the process of
learning as described by Thomas and Augstein have been identified by
them as:
(a) the learners' formulation of the learning task and their ability
to operationalize it. This formulation is not necessarily that
of the teacher.
(b) The density of information and how it influences the learners'
interaction with it.
Cc) Assessment of the outcome, i.e. learning is properly described
as 'before to after change' in the total organization of the learner.
This includes the uses that can be made of the new knowledge and the
learner's readiness for further learning.
This analysis is different from that of the 'loose' to 'tight' con-
struing referred to on page 56. The difference is one of emphasis.
Thomas and Augstein refer to what students do about the new information
to which they are exposed while Kelly is more concerned with the anunt
of cognitive organization that is involved in assimilating the new infor-
mation. In other words, it is the difference between what has been
learned and how this learning is used.
In the case of the postgraduates it appears that what they learned
was not being used to tell others, in writing, what they had learned.
This might have been because the amount of cognitive organization neces-
sary to co-ordinate this new information into written form had not yet
occurred or it might have been because of the stage they had reached in
the process of learning to do research.
Getzels and Csikszentmihalyi (1977) have suggested that creative
people are not born with inherent characteristics of originality, as has
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been suggested in most work on creativity in the past. They say that
creative people are 'made' and the way that they are made is dependent
upon their early environment. The definition of 'creativity' that I am
using here is 'in novel ways' which is not too far removed from Bruner's
notion of 'effective surprise'.
Getzels and Jackson (1962) suggest that a child who is given puzzles
and helped with their solution, or encyclopaedias to help with homework
will probably become an adult with a high I.Q. Similarly, a child who is
encouraged to seek out novel problems and to discover the solutions on
his own or to locate sources for gaining further information on work set
by the school will probably become a more creative adult.
Although this assumes that anybody can be a creative thinker, given
the right set of circumstances, the approach of Getzels et al. looks at
the individual rather than the context in which the individual is oper-
ating. The present suggestion is that intellectual development is a topic
for cognitive social psychology.
Cognitive social psychology is concerned with mental events of indi-
viduals in their social environments. Kelly (1955) based his theory of
personal constructs on the interaction of these two factors, i.e. mental
events and the individual's social context.
In the present study it appeared that a number of factors contributed
to the development of the postgraduates themselves and to the development
of their work. These factors were:
(a) their own mental efforts
(b) the social context of the university system
(c) their interactions with the research problem
(d) their relationship with their supervisors
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Ce) their relationship with other postgraduates
(f) the system adopted in their discipline
which include both cognitive and social elements.
In an ideal environment, individuals are encouraged to become nre
creative in their approach to problems and the handling of information.
My research has shown that the postgraduate system in the two universities
being studied did not provide such an environment.
The results indicate that the postgraduates in the sample grew dis-
illusioned and bored with their Ph.D. research and that this was due to
the repetitive nature of the work. When the students were completely ab-
sorbed with the work, there had been an abundance of enthusiasm. In nxst
cases, this was only at the beginning of the three years programme.
It was mentioned on page 131 that Hudson (1977) said, during an inter-
view that boredom is often a prelude to creative activity: 'I sit around
bored or irritated until something hits me - frustrated, fed up with the
research you've been doing, fed up with the techniques or people you've
been doing it with, and then something strikes you. Usually a conversa-
tion starts it or someone new you meet. It doesn't have to be much, just
a detail that sets you going.' (p.164) Indeed it may even be that such a
'getting nowhere syndrome' is a necessary requirement for doing productive
research at a later stage.
In fact the writer Borne says that the true art of self-education
lies in making oneself 'unwitting'. He suggests that to write down any-
thing that comes into your head for three days will result in such 'novel
and startling thoughts' that you will be well on the way to becoming an
original writer (quoted in Wason, 1982). Milner (1969) agrees with this
advice, having tried it. She concludes that a part of her mind could
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solve problems that she, consciously, could not; also that that same
unconscious part of herself could cause blocks and make her act stupidly.
This would certainly be consistent with Erikson's (1950) theory of
development. He says that doing nothing at all is an important part of
growing up; and that if an adolescent 'accepts work as his only obli-
gation and "what works" as his only criterion of worthwhileness, he may
become the conformist and thoughtless slave of his technology and of those
who are in a position to exploit it.' (p.2S2) During negotiation of the
fourth of his eight developmental crises, a struggle to complete a task,
or even to start one becomes a crucial issue. According to Witmer's (1960)
interpretation of Erikson this does not demonstrate any lack of ability,
as some highly gifted people suffer most of all from an apparent lethargy.
If, as has been suggested by Wason (1980), invention is a function
of writing, and especially of re-writing, then writing a Ph.D. thesis is
no less a creative act than writing poetry.
By this reasoning it should be no surprise that the postgraduates
slowed down significantly when the time came for the thesis to be written.
First, they had to allow themselves sufficient time for the results of
their work to become organized into a comprehensible form. Second, they
were relatively incapacitated by having spent so long on their projects.
Third, they needed to complete the 'getting nowhere syndrome' in order
to be able to engage in the activity of organizational writing. Fourth,
they had to arrive at the 'job of work to be completed' stage of doing
a Ph.D. Finally, they had also to develop the confidence needed to write
the thesis. Once they had achieved all of this they were able to proceed,
which they did at different times after the end of the three year period.
- 247 -
The Place of Writing in Learning to do_Research
To consider the questions asked about writing in relation to the rest of
the activities undertaken for a Ph.D. is now a relatively simple, if
somewhat hypothetical, matter. Let us conjecture a little. First, why
is writing different from all other tasks within the context of learning
to do research? Answer: because it organizes disparate parts into a co-
hesive whole and gives form to the thought processes of the student.
Second, is the difficulty in time estimation more closely related to the
meaning of doing a Ph.D. to the postgraduate than it is to actually
writing the thesis for the Ph.D. examination? Answer: yes, insofar as
the student is afraid of falling short in certain areas of creative
thought, quality of work, or originality of explanation. Next, could
these students be more accurate if asked to estimate time to write some-
thing not involved with their Ph.D.? Answer: probably, although not
systematically and specifically asked of all six remaining students, there
are data from some of them and these tend to be rather more accurate than
the thesis estimates.
Bradley had to rewrite an article submitted for publication and took
time out of his thesis writing time to do this. He allocated himself a
month and finished it (in a form that was eventually accepted by the
journal) in six weeks. Freddy and Adam both had to write conference papers.
Freddy's was in collaboration with his supervisor so he gave himself a week
to get down all the information and then passed it to Professor Forsdike
to 'pull into shape'. The Professor reported that the paper was 'of a
very high standard'. Adam said that he wanted to finish the paper in good
time for the conference but was still working on it the night before pre-
sentation. There is no information available for the other pcstgraduates,
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but Bradley and Freddy certainly were better at estimating these related
but separate items of written work than they were at estimating time
needed to complete parts of their theses.
So, now there is a tentative answer to the question 'Why was it that
the students found it nore difficult to judge the time needed for writing
than for practical work?' The answer may be that all the postgraduates
had their own conception of the standard necessary for a Ph.D. and of the
quality of writing required in the thesis. A testable hypothesis arising
out of this interpretation would be that, in order to settle down to
writing the thesis, postgraduate students need to be sure of their abili-
ties to (a) do original research, (b) realistically assess the outcomes
and (c) co-ordinate them into a structural whole. Perhaps, once they were
able to achieve the self-reliance necessary to do these things without un-
due anxiety they would also be able to make more accurate estimates about
time needed for written work.
The ability to evaluate what they had done, developed as they learned
to use criteria such as the amount of time taken to produce the result,
and the quality of this result. With writing, the feedback received from
reading what had been written helped towards the development of the work
as a coherent product which was able to stand alone. The way that this
happened was typified by some of the comments given on page 173.
Both serialist and holist writers, arts and science postgraduates,
reported that writing forced them to co-ordinate their work and organize
their thinking. By re-examining what they had done after they had com-
pleted the practical part of their research, the postgraduates had to face
the relevant and irrelevant parts of their work. As they identified those
parts that were redundant, those that were relevant to the thesis and those
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that might be developed at some future time, they were discovering the
meaning of their training.
It gradually became apparent, from the grid and the interview data,
that writing was playing an important part in the process of doing a Ph.D.
In the early stage of their work writing helped to clarify thought and en-
abled the postgraduates to 'see where they were going'. It was primarily
a creative activity. Later, it helped them to organize their ideas and
unite divergent aspects of their work. Also, it was more difficult to
'get down to it' than to practical work and was perceived, at least by
the scientists, as less directly relevant to their aims. Nevertheless,
the time did come when even they changed their perception of the useful-
ness and relevance of what they were doing.
Baddeley (1979) puts down the changed perception of the Ph.D. to the
students' boredom with the topic they have been working on for so long.
This boredom is due to the repetitive nature of the work and the need to
concentrate on a single problem for an extended period of time.
The idea that research work at postgraduate level could be described
as 'repetitive' was not something that had been anticipated, yet it was a
theme that recurred. In Chapter 5 it was reported that one of the most
significant features of the process of learning to do research were periods
of boredom. This boredom was associated with the 'mechanical process'
(Greg) of some of the work. Diana talked about the 'time consuming and
mindless' aspects of doing experiments (p.167), Freddy said that 'a chim-
panzee could do a better job' (p.161) and Adam summarized it by saying
that there was 'no challenge' (p.l33). But there is more to the change
in the students' view of their Ph.D. than boredom. The significant
feature of the change is that it becomes a practical task that has to be
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completed in the same way that any other practical task has to be corn-
pleted.
This is a very important change as it is a more realistic perception
than the original one that included a strong element of the 'specialness'
of the Ph.D. This research has shown that the greater the feeling of
'specialness' of the Ph.D. experienced by the student, the less the
probability of completing the thesis. This was suggested by the increasing
desire expressed by the postgraduates to get the thesis out of the way as
they got more and more bored with the monotonous and repetitive aspects
of what they were doing. As they realized that it was determination and
application, rather than brilliance, that was needed to complete what they
had started, they seemed to come to the conclusion that they were capable
of attaining the goal after all. For some time they had lacked the confi-
dence in themselves that they were working at the right standard and
tended to consider it presumptuous to expect that they were able to attain
the Ph.D. degree.
Section Summary
Writing has been considered from the point of view of its role in organ-
izing thought. Similarities, as well as differences, between learning
how to write and how to do research have been discussed. The hypothesis
relevant to this part of the research is that postgraduates are unable to
complete written work on time due to an inability to organize their data
into a coherent whole.
The students' inability to complete written work in accordance with
the anunt of time they had originally considered to be sufficient for
the task appeared to be due to Ci) lack of confidence in their writing
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ability and (ii) the need to organize their thoughts (and their work)
in order to structure the written report. The particular difficulties
which the postgraduates encountered in trying to write were concerned
with (a) their written work being used for assessment purposes and
(b) the global aspect of co-ordinating their three years of research
into one document.
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CHAPTER 8
PRACTICAL IMPLICATIONS
SUGGESTIONS FOR FUTURE RESEARCH
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This thesis has reported the results of an intensive study of seven cases.
It began with certain clear cautions about the exploratory nature of the
research, these hold true, but there is nevertheless a compelling quality
about the outcome which lends itself to certain firm interpretations.
The first has to do with supervision of postgraduate research
students. The student and supervisor relationship was analysed in terms
of the amount and type of interactions between the pair and the effect of
these interactions on the development of the research. The results of
this part of the work suggest that the length of time it takes for a
postgraduate student to become an authnomeus research worker is dependent
upon the kind of relationship that exists between the student and super-
visor pair.
A hypothesis which could be tested in future work would be that those
students who have supervisors who are around all the time, tend to remain
research assistants far into their postgraduate programme.
A way o test this hypothesis would be to establish two small groups
of supervisors. One group would be the 'experimental' group and would
agree to introduce a weaning process into supervision while the control
group would retain close contact with their postgraduates throughout the
period of the experiment. The weaning process would consist of an initial
period of close contact and firm direction followed by a gradual decrease
in frequency of meetings coupled with a change to a mere supportive role
on the part of the supervisor. Guidance would eventually be offered
only when it was the postgraduate who took the initiative in seeking
out the supervisor.
The two experimental and control groups could be monitored at, say,
six monthly intervals so that all students and supervisors would receive
the same amount of attention from the researcher.
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Problems that might be encountered in this experiment would depend
on the degree of flexibility with which the weaning process was introduced,
as a certain sensitivity to student need could be a desirable, but con-
founding, variable. Similarly, the control group would be required to
maintain a stable aiiunt and type of contact. Such a requirement might,
in certain cases, induce feelings of pressure in the student. Neverthe-
less, the difficulties might be less of a problem for postgraduates than
those they experience in the more 'hit or miss' system that would normally
obtain.
The present study has little evidence regarding quality, as opposed
to perceived quantity, of supervision. By 'quality' is meant such things
as whether or not supervisors treat all their students the same, regard-
less of their individual needs or the stage they have reached in their
postgraduate career; or the aiiunt of cerebral, rather than physical,
time spent on a particular student. These aspects of supervision could
also be topics for future research.
A feature that arose from the results of the discrepancies between
expectation and achievement was a relationship between being able to
predict accurately the time needed to complete experimental work and an
inability to do the same for written work. It may be that future work in
this area could include some investigation on this inverse relationship.
Two questions to be looked at would be: is the relationship a significant
one? and, do poor planners of experimental work find it easier to estimate
time needed for writing?
Another recommendation for further research which arises out of this
study is concerned with the aims of doing a research degree. There is a
general assumption made by people who have commented on education for the
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Ph.D. that the degree is awarded for an original contribution to knowledge
after the student has completed a training in research. The things that
are criticized and questioned are solely concerned with the methods of
training, but an equally important question is being ignored. The ques-
tion concerns the goals of the training.
The aims of the people involved differed from each other as well as
from the aims of the system. It appeared that the educational system is
geared to develop people who are able to think, have knowledge, and sus-
tain a high level of independent work. The aims of the supervisors seem
to be more related to the development of their discipline and a particu-
lar area within it. The aims of the students are to get the Ph.D.
The above are general impressions conveyed to the author over the
three years, but it is desirable to get detailed information that would
identify the goals of the training. These could then be specified and
made explicit to supervisors and incoming postgraduates. The training
could then be adjusted accordingly.
An important point in this connection was that in the first inter-
views with the supervisors they were all able to list what qualities they
looked for in researchers, but not in potential researchers. On page 189
it was reported that most of the supervisors experienced considerable
discomfort while generating eight qualities that they looked for when
selecting students whom they thought would be successful in completing
a course of study leading to the Ph.D. degree. This point was taken up
on page 209 where it was noted that there was a need to identify at this
stage the embryonic qualities required. That is, qualities that would
gradually develop into more mature characteristics of an experienced re-
search worker. In fact, some of the supervisors did succeed in pinpointing
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such things as 'enthusiasm' and 'determination' which the present study
has shown to be important. Perhaps a little more could be done in this
direction by getting supervisors together in groups to discuss issues
such as 'How to select research students' and 'Problems of supervision'.
Most of the literature about postgraduate recruitment points to
negative information concerned with abilities that do not correlate with
good research, rather than positive information which could be used as a
guideline for selection. Hudson (1960) and Miller (1970) refer to the
poor predictive quality of final undergraduate examination results and
call for research into this area of education. Whitehand (1966) recom-
mends tests of problem solving, rather than knowledge, for selection of
research students. Even though this topic has been discussed for at
least twenty years there continues to be a lack of any adequate concept
of what constitutes the raw material of a good researcher. The lack of
any reliable selection criteria results in confusion with regard to the
procedures and goals of postgraduate education. By recognizing the
learning process involved in completing the Ph.D. it may be possible,
eventually, to distinguish the requirements for completion of a research
degree and so identify differences between potentially successful and un-
successful candidates.
Linked to the assumption stated at the start of this thesis concerning
the original nature of the work for the Ph.D. is the notion of quality
of research. The quality of research, like the degree of autonomy of the
researcher, has not been raised as an issue by academics interested in
postgraduate education. It is assumed that if the Ph.D. is awarded, it
is awarded for work of high quality. But just as Francis (1976) has
shown that there are several definitions of 'original' work which are
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appropriate in this context, so too are there many possible interpretations
of what constitutes an acceptable standard of quality in research for the
Ph.D. Francis questions the concept of originality in the Ph.D. thesis,
but he too stops short at the equally important question concerning the
significance of the title 'Ph.D.' Does the title signify that the holder
of this degree is somebody who is capable of independent and original re-
search work, or merely that the holder has completed a research degree
training programme culminating in the presentation of a thesis?
This question only relates to Britain as the term 'degree' would al-
ways be assumed to refer to the Ph.D. in America (personal communication,
Wason, P.C.).
But in this country there is such variation in how the training
period is spent that the question becomes one that should receive serious
consideration. If all that is necessary is to complete a three year pro-
gramme, then the goals of the training could be anything from competence
in following instructions and reporting procedures to the ability to work
autononxusly and think creatively. If, on the other hand, the person is
supposed to be an independent and original researcher, then all courses
in which the postgraduates are presented with a problem, directed in
techniques of approaching it, instructed on possible theoretical impli-
cations, and helped in the redrafting of their thesis by their supervisors,
should be given careful consideration before they are included in the Ph.D.
category.
The idea of a training in research to the level of the Ph.D., does
seem to imply something more than competence to follow a prescribed pro-
gramme. The original assumption on which this research is based was that
the aim of the training is to produce an autonomous research worker, who
can work independently and with a measure of originality.
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Although value is placed on originality of thought within the system,
most ideas are not original. They usually reflect a great deal of experi-
ence and examination of other people's observations and discoveries. Per-
haps it would be advantageous for potential researchers to be aware that
it is not necessarily the case that people either have, or do not have,
the ability to generate original ideas and research them. The ability
that is more likely to be needed is that involved in the constructive
use of experience and social interaction. Perhaps it is this that the
Ph.D. is examining. Both across disciplines and departments, and within
them, there are indications that what is considered a suitable thesis for
submission for the degree is open to wide variations. It is suggested
that future research might seek to establish the range of these variations
in order to eventually arrive at some consensus.
Practical Recommendations
The outcomes of this research have highlighted some of the observations
made by Swinnerton-Dyer (1982) in the government report on postgraduate
education. The working party observed that in the natural sciences the
yardstick of a Ph.D. is the amount of research a competent candidate can
be expected to do in three years. It is primarily the research, rather
than the thesis which is assessed. In the social sciences they refer to
a 'different and higher standard which it is natural to apply to a thesis'
(p.8l). The report states there might be advantages to awarding comparable
degrees and so giving up the present connotation of the Ph.D. in the social
sciences. The working party also recommend that regulations for submission
of theses should be amended to take account of the tendency for 'real'
research to be conducted in groups.
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Recommendations Regarding Students
Postgraduates need to discover that they are not alone in feeling stupid,
depressed, isolated, confused and uncertain whether what they have begun
is worth finishing. Once they start to talk about these things, in-
cluding general discontent with supervision, they also begin to discuss
their research interests and current work problems. Therefore, it seems
likely that postgraduate groups would have some role to play in the pro-
cess of development into autonomous researchers.
In 2merica the process of getting a Ph.D. is quite different from
that described in this thesis. Graduate school is a nre highly struc-
tured and less idiosyncratic training for research than is our postgradu-
ate system. Yet although it appears that there would be more peer inter-
action and less uncertainty about what is required it seems that this may
not be the reality for those immersed in the Imerican graduate programmes.
Vartuli (1982) talking about the doctoral programme in the States, looks
at the process from the point of view of women graduate students. She
describes it as follows:
First year - Taking courses to discover what others already know
Second year - Preparing for the stressful qualifying examinations
Third year - Social isolation of the period of formulating a
research proposal which extends into
The final year - Lonely experience of writing the dissertation.
Graduation is said to be a time of ecstasy. The whole intense socializa-
tion process is seen as one that narrows the student's perspective on
life and results in her becoming more egocentric. This, very recent,
report may come as a surprise to many over here who imagine the 1merican
system as one that has solved the problems of which we are only now be-
coming aware.
- 260 -
In the present study peer interaction, or lack of it, showed itself
to be a problem of which supervisors were as aware as their students.
The recommendation here is for the introduction of a climate where post-
graduates can become involved in an exchange of ideas.
Postgraduate seminars were always mentioned but rarely happened
during the three years of this research in two universities. Equally sur-
prising was the breakdown of intellectual exchange at the individual level.
The British Ph.D. system emphasizes the individualistic rather than
the social aspect of knowledge, responsibility arid competence. It is
competitive rather than co-operative. However, it may yet be shown that
activities such as learning, working, solving problems, and evaluation
are social as well as cognitive.
Ph.D. students have supervisors because they need guidance and sup-
port, this relationship is the basis for a social approach to knowledge.
The advantage of sharing others' knowledge and skills, not threatened by
their own relative ignorance, or others' superior competence, could well
be the basis for specific changes, while retaining the most positive as-
pects of the student and supervisor relationship.
Postgraduates must make sure, at the time of taking the decision to
register for a research degree, that they have a realistic view of the
undertaking on which they are about to embark. It should be an essential
prerequisite for any potential student to ascertain precisely what it is
that they are contracting to do during the coming years - not in terms
of actual activities but in terms of processes, expectations and role.
This might be achieved by discussions with postgraduates currently in
their selected department and at all stages of learning to do research.
Perhaps the university could supply them with some literature on what is
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expected of them and some references concerning the present controversy
regarding the British Ph.D. system. Postgraduate students spend a large
part of their time in a state of confusion about what they should be
doing. This confusion would probably be reduced if they set themselves
short term goals and had discussion of long term aims with their super-
visors.
The thesis has to be written and, in many cases there is no prepa-
ration for this in terms of earlier written work. Starting to write
early in the course of a postgraduate career would be a useful aid to
later thesis work. Writing the thesis is a very different activity to
writing interim reports of work in progress, but writing interim reports
can serve important functions during the three years.
The first of these is that progress reports from student to super-
visor would give the supervisor an opportunity to consider the student's
work without the need for direct contact. This would help laboratory
based science students who were feeling oversupervised. It would also
help isolated students to feel less neglected due to the communication,
whether oral or written, between them and their supervisors as a result
of the writing.
Another function of regular reports would be the practice the student
would be getting in organizing the work as it proceeded. By summarizing
and structuring activities and results, much of the organizational aspect
of writing would become familiar. At the same time, the creative aspect
would continue as the need for theoretical explanations of the current
state of the work was satisfied. Although it is doubtful whether these
progress reports could be usefully employed in the final stages of the
work, they would then serve as aides memoires in the same way that they
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had served earlier to give practice in presentation and communication.
It is currently possible to avoid presenting any written work at all
from registration for a research degree until completion of the practical
work. Many intended written projects of the postgraduates in this study
were never completed, some were never started. It is precisely this lack
of deadlines, coupled with the feeling that nobody is interested in what
they are writing that could be avoided by including written reports in
the requirements for progress through the degree course.
It was apparent from Table 11 on page 139 of this thesis that Charles
and Greg were in difficulties as early as the end of their first year. It
might have been possible for the supervisors to identify that this was so
and also to locate the source of the difficulty. If this had happened
then the supervisors would have been able to talk to the postgraduates
before the problem became any worse. However, as there are no in-built
check points in the system at present the supervisors were unaware of
anything that required their special attention. In fact, all of them
indicated that they were satisfied with their postgraduates' progress;
only Ewan's supervisor said that he was slower than had been expected.
This suggests that some kind of feedback loop might help students
and supervisors to evaluate progress and discuss points of difficulty
before it is too late. The kind of exercise that has been used in this
study could easily be incorporated into the supervision system. The
students could negotiate with their supervisors their own learning goals
and develop their paths to these goals. In doing this they will experi-
ence a challenge in achieving the goals that stretch their present level
of ability but they can also discuss at, say, six nnthly intervals how
they see themselves in relation to their stated goals. In this way the
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students will be monitoring and evaluating their own learning but will
have the support of the supervisors in the discussions of what has been
achieved to date and what is expected to be achieved in the coming period.
Recommendations Regarding Supervisors
It is the lack of explicit instructions on modes of supervision, together
with the ambiguity of what the training is aiming to achieve that could
account for the state of confusion described by people who are concerned
with what is happening at this level of education. Not only the students,
but also the supervisors experience this confusion due to the lack of
communication between the people involved.
The results suggest that a process designed to 'wean' students might
usefully be adopted by supervisors. It would aim to give postgraduates
more direction at the start of their course and then gradually guide
them towards greater autonomy.
The form such a 'weaning' process might take could be:
Early direction by introducing short term goals and knowledge of results,
the supervisor to initiate contact.
Intermediate weaning involving support and guidance rather than direction,
and discussion of work with the student.
Later separation, to include exchange of ideas and critical evaluation
of work. The student to initiate contact.
The times at which the supervisors would begin to gradually detach
themselves from too directive a role would vary according to the developing
self-confidence of the student. The main requirement here would be for the
supervisors to recognize what stage students have reached in their need for
support. This could range from firm direction at the start to occasional
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guidance later on in the postgraduates' research programme. Supervisors
might raise their level of awareness of students' need for feedback on
their progress and teach them how to interpret and use the information
available to them from the work on which they have been engaged. This
might be achieved by discussing with their students how the implementation
of their plans have affected the plans they are making for further work.
By making explicit the interaction between what they plan to do and what
they have already done supervisors can teach their students to be more
cautious and not to get carried away with overambitious projects.
Some negotiation might be required to determine whether any individual
student was best suited to a course aimed at producing an autonomous re-
searcher or a highly competent research assistant. External variables
such as potential employing institution might need to be taken into con-
sideration. Whatever the difficulties encountered that make aims less
easily achievable, at least they could be discussed instead of remaining
implicit. The discussion itself would result in a lessening of confusion
and help to avoid the breakdown of communication which was so often found
in this study. The emphasis would be on the process of the work; not
just the content of the research topic.
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CONCLUS ION
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This thesis has been concerned with what happens when people learn to
do research. on the basis of seven case studies of postgraduate
students and their supervisors it has been possible to collect detailed
information from which to suggest some hypotheses about what happens,
and to indicate the direction that future research in this area might
take. It has also been possible to make recommendations of a practical,
or applied, nature.
Although it has been stated that very little can be said with
certainty on the basis of such a small sample, it has been possible
to use the detailed information from these seven pairs to identify the
most important variables encountered in the process of studying for a
Ph.D. The students went through a process that included
(1) Early enthusiasm
(2) Increasing interest in their work
(3) Transfer of dependence from supervisor to information resulting
from effort
(4) Generating their own ideas based on that information
(5) Frustration at not being able to develop these ideas
(6) Boredom with the original problem
(7) Determination to finish what they had started
This process seems to result in four main stages experienced by all
the students. The stages are: (a) Enthusiasm (b) Isolation (c) Boredom
and (d) Job of work.
These stages had not been expected although Baum (1979) and Baddeley
(1979) had both referred to the system in rather negative terms.
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The postgraduates may eventually discover, at the time of their
oral examination, what they have learned during the preceding years in
terms of what it is that is needed to bring a research project to a suc-
cessful conclusion. However, at that point it is the end product which
is being judged and upon which the decision concerning success or failure
is taken. This study has been primarily concerned with the processes
involved in the development of research students to the point where they
are able to complete the end product.
At first the postgraduates had doubted their own ability. Gradually
they realized that it was determination and endurance that was needed.
This was shown by the additional elements which they added to their grids.
Their initial ideas of making a contribution to their disciplines changed
to getting the job that they had started out of the way. It was perceived
as any other task needing completion was perceived, rather than as some-
thing for which they needed very special abilities that they might not
have.
There are indications from the comments of the students that the
continuing use of the grid throughout their period of research helped
them to isolate precise problem areas. This knowledge was often used
by them either to decide upon a course of action or to define and under-
stand the source of irritants which they had previously been unable to
locate. These results suggest that valuable insights can be acquired by
both parties when series of grids are used as a tool to help understand
changing attitudes and ideas from the point of view of the participants.
This use of the grid technique permits straightforward negotiation of
constructs that change over time between those being researched and the
researcher. It may well be that it could be incorporated into the post-
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graduate educational plan as an instrument to help students and supervisors
identify problems and develop strategies for a more humane training in the
skills needed for successful research workers.
It was suggested that some areas of difficulty could be made explicit
with the use of such techniques as repertory grids and rating sheets. In
fact, the methodology of this study could be turned into diagnostic and/or
therapeutic tools to be used within the system.
The main point to emerge from the interviews, with regard to super-
vision, was that the length of time that it took for postgraduates to
become autonomous was a function of their relationship with their super-
visors. This was observable over the three years of the research. The
more direction (as opposed to guidance) that the postgraduates received
from their supervisors, the longer they remained dependent upon them.
How students planned their work and the degree of accuracy they
achieved in meeting these plans was another facet of the postgraduates'
experience that was investigated. The observed discrepancies between
what students expected to achieve and what they actually did achieve were
used as the basis for describing a hypothetical mechanism by which plans
are revised as goals and time limits are adjusted. The hypothesis here
was that plans for work are modified as the results of action on parts
of the plan are interpreted by the individual.
Throughout this thesis, the students' changing perceptions of the
Ph.D. have been presented as vital to completion of the higher degree
course. The hypothesis concerning how the postgraduates perceive their
work is that the more the Ph.D. is felt to be special, the higher is the
probability that the postgraduate will not complete the thesis.
Answers to the questions concerning supervision, planning and writing
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have been considered with regard to the question of how perception of the
Ph.D. changes as time progresses. All these points, taken together, were
presented as important parts of learning to do research. They are sug-
gested to be significant aspects of the Ph.D. as a learning process.
The research has shown that there is a need to incorporate some
feedback, or knowledge of results, into the postgraduates' programme.
Some intermediate, or short term goals, would facilitate progress and
some written work should be mandatory at the end of each academic year.
The approach taken throughout this thesis has been one based on cogni-
tive social psychology. It has investigated learning as a process by con-
sidering the changes which influence the development of the learner, rather
than concentrating specifically on the product, in this case the Ph.D.
thesis, as the evidence that learning has occurred.
Cognitive social psychology gives an optimistic view of the gradual
acquisition of fluency and flexthility in thought processes as a function
of a particularly beneficial social situation. This is very different
from a purely cognitive approach which allows little room for manoeuvre
in the development of specific mental characteristics after the age of
adolescence. The context in which the postgraduates are operating needs
to be taken into account. By manipulating the social aspect of the situ-
ation, it may be possible to affect the cognitive responses of the indi-
viduals within it. If this should happen then doing research for a Ph.D.
may eventually become an enjoyable, rather than a painful experience.
- 270 -
REFERENCES
ABERCROMBIE, j . ( 1966), 'Educating for Change', Universities Quarterly,
December.
ARGYRIS, C. (1970), Intervention Theory and Methods, Addison-Wesley,
Reading, Mass.
BADDELEY, A. (1979), 'Is the British Ph.D. System Obsolete?',
Bulletin of the British Psychological Society, 32, PP.129-31.
BANNISTER, D. (ed. 1970), Perspectives in Personal Construct Theory,
Academic Press, London.
BANNISTER, D. and FRANSELLA, F. (1971), Inquiring Man: The Theory of
Personal Constructs, Penguin, Harmondsworth.
BANNISTER, D. and MAIR, J.M.M. (1968), The Evaluation of Personal
Constructs, Academic Press, London.
BATTERSBY, D. (1981), 'The Use of Ethnography and Grounded Theory in
Educational Research', McGill Journal of Education, 16, (1)
pp.91-7.
BAUM, T. (1979), 'A Good Two-One - And Then What?', Guardian Education,
26 October, p.10.
BERGER, P.L. and LUCKMAN, T. (1971), The Social Construction of Reality,
Penguin University Books.
BONARIUS, J.C.J. (1970), Personal Construct Psychology and Extreme
Response Style: An interaction model of meaningfulness,
maladjustment and communication, University of Groningen.
BORGER, R. and SEABORNE, A.E.M. (1966), The Psychology of Learning,
Penguin, Harmondsworth.
BOTr, E. (1957), Family and Social Network, Tavistock, London.
BRUNER, j . ( 1972), Relevance of Education, Allen and Unwin, London.
COHEN, D. (1977), Psychologists on Psychology, Routledge & Kegan Paul,
London.
DE BONO, E. (1973), Children Solve Problems, Penguin Education, London.
EASTERBY-SMITH, M. (1980), 'The Design Analysis and Interpretation of
Repertory Grids', Int. J. of Man-Machine Studies, 13,
pp.3-24.
ERIKSON, E.H. (1950), Childhood and Society (1965 edn), Penguin,
Harmondsworth.
- 271 -
EVANS, J. St John and WASON, P.C. (1976), 'Rationalization in a Reasoning
Task', Brit. J. of Psychol., 67, pp.479-86.
FOSTER, P.M. (1973), 'The Theory and Practice of Action Research in
Organizations', in CLARK, A.W. and FOSTER, P.M. (eds),
Experiences in Action Research, Jossey-Bass, London.
FRANCIS, J.R.D. (1976), 'Supervision and Examination of Higher Degree
Students' 2, Bulletin of the University of London, 31, pp.3-6.
FRANSELLA, F. and BANNISTER, D. (1977), A Manual for Repertory Grid
Technique, Academic Press, London.
GETZELS, J.W. and CSIKSZENTMIHALYI, M. (1977), The Creative Vision,
John Wiley, New York.
GETZELS, J.W. and JACKSON, P.W. (1962), Creativity and Intelligence,
John Wiley, New York.
GLASER, B. and STRAUSS, A.L. (1967), The Discovery of Grounded Theory,
Aldine, Chicago.
HARRE, R. (1976), Personality, Basil Blackwell, Oxford.
HUDSON, L. (1960), 'Degree Class and Attainment in Scientific Research',
Brit. J. of Psychol., 51, 1, pp.67-73.
HUDSON, L. (1977), 'Picking Winners: A Case Study in the Recruitment
of Research Students', New Universities Quarterly, Winter.
HUNPHREYS, P. (1973), 'A Review of Some Statistical Properties of the
Repertory Grid', Paper presented at the Maths and Stats Section
of the British Psychological Society, London.
JAQUES, E. (1976), A General Theory of Bureaucracy, Heinemann, London.
JAQUES, E. (ed.) (1978), Levels of Abstraction in Logic and Human Action,
Heinemann, London.
JONES, E.E. and NISBETT, R.E. (eds) (1972), 'The Actor and the Observer:
Divergent Perceptions of the Causes of Behaviour', in
Attribution: Perceiving the Causes of Behaviour, General
Learning Press, New Jersey.
KATZ, J. and HARTNETT, R.T. (eds) (1976), Scholars in the Making,
Ballinger, Cambridge, Mass.
KEEN, T.R. (1979), 'Pedagogic Styles in Physics Education: An Attitude
Scaling and Repertory Grid Study', Unpublished P1-iD Thesis,
Open University, Milton Keynes.
KELLEY, H.H. (1967), 'Attribution in Social Interaction', in
Attribution: Perceiving the Causes of Behaviour, Jones et al.
(eds), General Learning Press, New Jersey.
- 272 -
KELLY, G.A. (1955), The Psychology of Personal Constructs, W.W. Norton,
New York.
KELLY, G.A. (1963), 'Autobiography of a Theory', in Clinical Psychology
and Personality (1969), B. MAHER (ed.), Wiley, New York.
KELLY, G.A. (1966), 'A Brief Introduction to Personal Construct Theory',
in Perspectives in Personal Construct Theory, D. BANNISTER (ed.)
(1970), Academic Press, London.
LANDFIELD, A.W. (1965), 'Meaningfulness of Self, Ideal and Other as
Related to Own versus Therapist's Personal Construct
Dimensions', Psychol. Rep., 16, pp.605-8.
LAURILLARD, D. (1981), 'Trends in Educational Research', Paper presented
at Conference on Research in Design Education, Open University,
Milton Keynes.
LOWENTHAL, D. and WASON, P.C. (1977), 'Academics and Their Writing', TLS,
24 June, p.781. Reprinted in Leonardo (1980), 14, p.57.
McCLELLAND, D.C. (ed.) (1955), Studies in Motivation, Appleton-Century-
Crofts, New York.
McGUINNESS, D. (1974), 'The Ph.D's Dilemma: A Reply to Dr Wason',
Bull. Br. Psychol. Soc., 27, pp.452-4.
McKNIGHT, C. (1972), 'Structuring the Future', Unpublished Thesis,
Brunel University, Uxbridge.
McKNIGHT, C. (1981), 'Constructing the Future', Paper presented at the
Fourth International Congress on Personal Construct Psychology,
Brock University, Canada.
McQUITrY, L.L. (1960), 'Hierarchical Linkage Analysis for the Isolation
of Types', Educ. and Psych. Meas., 20.
MAINI, SM. and NORDBECK, B. (1972), 'Critical Moments in Research Work,
A Study of Research Workers in the Behavioural Sciences',
Psychological Research Bulletin, XII:lO, Lund University,
Sweden.
MEDAWAR, P.B. (1964), 'Is the Scientific Paper a Fraud?', in D. EDGE (ed.),
Experiment, BBC Publications, London.
MILLER, G.A., GALANTER, E. and PRIBRAM, K.H. (1960), Plans and the
Structure of Behaviour, Ho it, Rinehart and Winston, New York.
MILLER, G.W. (1970), Success, Failure and Wastage in Higher Education,
Univ. of London Institute of Education, Harrap, London.
MILNER, M. (1969), The Hands of the Living God, International Universities
Press, New York.
- 273 -
MURRAY, D.M. (1978), 'Internal Revision: A Process of Discovery',
in Research on Composing, C.R. COOPER and L. ODELL (eds),
N.C.T.E, Illinois.
NORDBECK, B. and MAINI, S.M. (1970), 'Psychology of the Researcher and
Research, Pt.l, Critical Moments and Processes in Research
Work', Psychological Research Bulletin, X:ll, Lund University,
Sweden.
O'DONOVAN, D. (1965), 'Rating Extremity: Pathology or Meaningfulness?',
Psychological Review, 72 (5), pp.358-72.
OLSON, D. (1975), 'The Languages of Experience: On Natural Language and
Formal Education', Bull. of the Brit. Psychol. Soc., 28, pp.
363-73.
ORNSTEIN, R.E. (1969), On the Experience of Time, Penguin, Harnndsworth.
PHILLIPS, E.M. (1979), 'The Ph.D.: Learning To Do Research', Bull. of
the Brit. Psychol. Soc., 32, pp.413-14.
PHILLIPS, E.M. (1980), 'Education for Research: The Changing Constructs
of the Postgraduate', Internat. J. of Man-Machine Studies, 13,
1, pp.39-48.
PIRSIG, R.M. (1974), Zen and the Art of Motorcycle Maintenance, Bodley
Head.
POLYANI, M. (1958), Personal Knowledge, Chicago, Univ. of Chicago Press.
POLYANI, M. (1969), Knowing and Being, Chicago, Univ. of Chicago Press.
POPPER, K. (1973), Objective Knowledge: An Evolutionary Approach,
Oxford University Press.
RADLEY, A. (1977), 'The Social Psychology of Learning: A "Naive"
Description of Educational Experience', Paper presented to the
Second International Congress on Personal Construct Theory,
Christ Church, Oxford.
ROETHLISBERGER, F.J. and DICKSON, W.J. (1939), Management and the Worker -
An Account of a Research Program Conducted by the Western
Electric Company, Hawthorne Works, Chicago, Harvard University
Press.
RUDD, E. (1975), The Highest Education, Routledge & Kegan Paul, London.
RUDD, E. and HATCH, S. (1968), Graduate Study and After, Weidenfeld and
Nicolson, London.
RUNKEL, P.J. and DANRIN, D.E. (1961), 'Effects of Training and Anxiety
upon Teachers' Preferences for Information about Students',
J. Ed. Psychol., 52, pp.254-61.
- 274 -
SACKS, J.G. (1978), 'Dissertation Work as a Program of Cognitive
Development, A Piagetian View', in R. WEIZMAN et al. (eds),
Piagetian Theory and Its Implications for the Helping
Professions, Univ. of Southern California Press, Los Angeles.
SEASHORE, S . E. and BOWERS, D . G. (1963), Changing the Structure and
Functioning of an Organization, Univ. of Michigan, Ann Arbor,
Survey Research Center, m.imeo, Doc.33.
SEEMAN, J. (1973), 'On Supervising Student Research', American Psychologist.
S.E.R.C., 'Discussion Document on Good Supervisory Practice', Research
Student and Supervisor, April 1982.
SHAW, M.L.G. (1979), 'Conversational Heuristics for Eliciting Shared
Understanding', Internat. J. of Man-Machine Studies, 11,
pp.621-34.
SHAW, M.L.G. and McKNIGHT, C. (1981), Think Again, Prentice-Hall Inc.,
New Jersey.
SHAW, M.L.G. and THOMAS, L.F. (1978), 'Focus on Education - An Interactive
Computer System for the Development and Analysis of Repertory
Grids', Internat. J. of Man-Machine Studies, 10, pp.139-73.
SHOTrER, J. (1977), 'Agency and "Accounting", Paper given at BPS, Social
Psychology Section Conference, University of Durham.
SLATER, P. (1964), The Principal Components of a Repertory Grid, Vincent
Andrew, London.
SLATER, P. (1980) , 'Construct Systems in Conflict', Internat. J. of Man-
Machine Studies, 13, pp.49-57.
SMITH, J.M. (1978), 'Using Repertory Grids to Evaluate Training',
Personnel Management, 10 (2), pp.36,37,43.
SNOW, C.P. (1958), The Search, Scribner, New York.
SNYDER, B. (1967), "Creative" Students in Science and Engineering',
Univ. Quarterly, March, pp.205-18.
THOMAS, L.F. (1977), 'A Personal Construct Approach to Learning in
Education, Training and Therapy', Paper presented to the
Second International Congress on Personal Construct Theory,
Christ Church, Oxford.
THOMAS, L.F. and AUGSTEIN, S. (1972), 'An Experimental Approach to the
Study of Reading as a Learning Skill', Research in Education,
8, November, pp.28-45.
VARTULI, S. (ed.) (1982), The Ph.D. Experience, A Woman's Point of View,
Praeger, New York.
- 275 -
WALFORD, G. (1981), 'Classification and Training in Postgraduate Education',
Studies in Higher Education, 6, 2.
WASON, P.C. (1960), 'On the Failure to Eliminate Hypotheses in a
Conceptual Task', Quarterly Journal of Experimental Psychology,
12, pp.129-40.
WASON, P.C. (1974), 'Notes on the Supervision of Ph.D.s', Bulletin of the
Brit. Psychol. Society, 27, pp.25-9.
WASON, P.C. (1980), 'Conformity and Commitment in Writing', Visible
Language, XIV, 4, pp.351-63.
WASON, P.C. (1982), 'Trust in Writing', in Toward a New Understanding of
Literacy.
WEBB, E.J., CAMPBELL, D.T., SCHWARTZ, R.D. and SECHREST, L. (1966),
Unobtrusive Measures: Non-reactive Research in the Social
Sciences, Rand McNally, Chicago.
WELSH, J.M. (1978), 'The Supervision of Postgraduate Research Students',
Research in Education, 19, pp.77-86.
WELSH, J.M. (1981), 'The Ph.D. Student at Work', Studies in Higher
Education, 6, 2, pp.159-62.
WIIITEHAND, J.W.R. (1966), 'The Selection of Research Students', Univ.
Quarterly, December.
WITMER, H.L. (1960), Facts and Facets No.11, U.S. Dept. of Health,
Education and Welfare, Washington D.C.
WRIGHT, C .R. (1965), 'Success or Failure in Earning Graduate Degrees',
Sociology of Education, 38, 2, pp.73-98.
- 276 -
APPENDICES
UNIVERSITY COLLEGE LONDON
Department of Phonetics and Linguistics, Annexe
Wolfson House, 4 Stephenson Way, London NWI 2HE
Psycholinguistics	 tel. 387 7050 (office ext. 735)Research Unit
Dear
I am a postgraduate student working under the direction of
Dr. Peter Wason. My research is concerned with practical
problem solving in the academic setting.
As I am particularly interested in the way postgraduate
students perceive the problem on which they are working, I
would be most grateful to have your co-operation.
Could you please let me have the names of students who have
registered for M.Phil/Ph.D. degrees for the first time in
October 1976, as I would like to discuss with them the way
in which they formulate the research problem for their
doctoral thesis.
Yours sincerely,
Estelle Reback.
UNIVERSITY COLLEGE LONDON
Department of Phonetics and Linguistics, Annexe
Wolfson House, 4 Stephenson Way, London NWI 2HE
Psycholinguistics	 tel. 387 7050 (off c• ext. 735)Research Unit
Dear
I am a postgraduate student working under the direction of Dr. Peter Wason.
My research is concerned with practical problem solving in the academic
setting.
As I am particularly interested in the way postgraduate students perceive
the problem on which they are working, I would be most grateful to have
your co-operation.
I understand that you registered for an M. Phil/Ph.D. degree for the first
time in October, 1976. I would very much like to discuss your research
with you and would be glad to hear from you in order to arrange a mutually
convenient time for us to meet.
Would you please write to me via the internal mail - Room G.23, Wolfson
House - suggesting some possible dates and times that would be convenient
for you to make an appointment. Alternatively, I may be contacted by tele-
phone - internal extension 04.216 or 04.283 - most Tuesdays, Wednesdays,
and Thursdays after 11.00 a.m. I look forward to meeting you.
Yours sincerely,
Estelle Reback.
SUNIVERSITY COLLEGE LONDON
Department of Phonetics and Linguistics, Annexe
Wolfson House, 4 Stephenson Way, London NWI 2HE
Psycholinguistics	 tel. 387 7050 (office ext. 735)Research Unit
Dear
I as a postgraduate student working under the direction of Dr. Peter Wason.
My research is concerned with practical problem solving in the academic
setting.
As I am particularly interested in the way postgraduate students perceive
the problem on which they are working, I would be most grateful to have
your co-operation.
I understand that you registered for an M. Phil/Ph.D. degree for the first
time in October, 1976. I would very much like to discuss your research
with you and would be glad to hear from you in order to arrange a mutually
convenient time for us to meet.
Would you please reply to me via the internal mail Brunel Psychology Dept.,
with some suggested dates and times for a meeting. 	 I may also be reached
on Brunel internal phone No. 531 on Mondays between 12 noon and 3.O.p.m.
I look forward to meeting you.
Yours sincerely,
Estelle Reback.
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I think I am making	 progress
1. Excellent 2. Good 3. Reasonable 4. Poor
	 5. No.
I think my supervisor considers I am making	 progress
1. Excellent 2. Good 3. Reasonable 4. Poor 5. No.
I consider my research problem to be 	 defined.
1. Totally 2. Fairly well 3. Vaguely 4. Beginning to be 5. Not yet
started being
Rate your work according to your feeling of satisfaction with the following
aspects:
1	 2	 3	 4
Very Satisfied Satisfied Neutral Dissatisfied
1. Amount of interest
2. Degree of independence to
plan and carry out work
3. Interaction with peers
4. Supervision
5. Opportunity to gain experience
and develop ability
6. Any other aspects you consider important
Please specify and rate similarly
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I think	 is making	 progress.
1. Excellent 2. Good 3. Reasonable 4. Poor 5. No.
I consider	 's research problem to be
	 defined
1. Totally 2. Fairly well 3. Vaguely 4. Beginning to be
	
5. Not yet
started being
Rate the student according to your feeling of satisfaction with the following
aspects of his/her work:
1	 2	 3	 4
Very satisfied Satisfied Neutral Dissatisfied
1. Pirunt of interest
2. Degree of independence to plan
and carry out work
3. Interaction with peers
4. Attitudes to supervision
5. Use of opportunity to gain
experience and develop ability
6. Any other aspects you consider important
Please specify and rate similarly
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1 Excellent, 2 Good, 3 Reasonable, 4 Poor, 5 No progress
Progress
Adam	 2	 2	 Prof Andrews	 1
	
1	 2	 1.
	4 	 3	 1
M= 2.3	 2.3	 1
Bradley	 3	 2	 Mrs Briggs	 1
	
2	 2	 1.5
	
3	 2	 1
M= 2.6	 2	 1.2
Charles	 3	 3	 Dr Chadwick	 3
	4 	 4	 4
M= 3.5	 3.5	 3.5
Diana	 3	 3	 Prof Dymond	 -
	
3	 3	 -
	
3	 3	 2
	
M=3	 3	 2
Ewan	 3	 3	 Dr Eustace	 2.5
	
3	 2	 2
	
2	 3	 2.5
M= 2.6	 2.6	 2.3
Freddy	 3	 3	 Prof Forsdike	 3
	
2	 3	 1
	
3	 3	 1
M= 2.6	 3	 1.6
Greg	 3	 3	 Dr Green	 3
	
3	 3	 2
	
3	 3	 3
	M= 3	 3	 2.6
N=20	 N=18
Supervisor thinks
6 - better
1 - equal
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Definition of Research Problem
1 Totally, 2 Fairly well, 3 Vaguely, 4 Beginning to be, 5 Not yet started
being
Prof Andrews	 2
1
1
1.3
	 V
Mrs Briggs	 2.5
2
2
2.2
Dr Chadwick	 2
2
2
Prof Dymond
2
2
	 V
Dr Eustace	 1
2
1
1.3
Prof Forsdike	 2
2
1
1.6
Dr Green	 4
2
2
2.6
Adam	 2
2
1
M = 1.6
Bradley	 2
2
1
M = 1.6
Charles	 2
2
M=2
Diana	 5
3
3
M = 3.6
Ewan	 2
1
1
M = 1.3
Freddy	 2
2
2
M=2
Greg	 2
2
2
M=2
Supervisor thinks
3 better
2=
2 worse
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Interest
1 Very Satisfied, 2 Satisfied, 3 Neutral, 4 Dissatisfied
Student	 Supervisor
Adam	 1	 Prof Andrews	 1
	
1	 1
	
1	 same	 1	 same
	
M=l	 1
Bradley	 2	 Mrs Briggs	 1
	
1	 1
	
2	 worse	 1	 same
	
M=l.6	 1
Charles	 2	 Dr Chadwick	 2
	
2	 same	 3	 worse
	
M=2	 2.5
Diana	 2	 Prof Dymond	 -
	
2	 better	 -
	
1	 1
	
M=l.6	 1
Ewan	 2	 Dr Eustace	 2
	
2	 same	 2	 same
	
2	 2
	
M=2	 2
Freddy	 2	 Prof Forsdike	 1
	
2	 same	 1	 worse
	
2	 2
	
M=2	 1.3
Greg	 2	 Dr Green	 2
	
1	 worse	 2	 worse
	
2	 3
	
M=1.6	 2.3
	
13.4	 11.1
Ewan
Freddy
Greg
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Independence
1 Very satisfied, 2 Satisfied, 3 Neutral, 4 Dissatisfied
Student	 Supervisor
Adam	 1	 Prof Andrews	 1
	
1	 same	 1
	
1	 1
	
M=1	 1
Bradley	 2	 Mrs Briggs	 1
	
1	 better	 1
	
1	 1
M=l.3	 1
Charles	 1	 Dr Chadwick	 3
	
2	 worse	 4
M=l.5	 3.5
Diana	 2	 Prof Dynnd	 -
	
2	 better	 -
	
1	 1
same
same
worse
M = 1.6
	
2	 Dr Eustace	 3
	
1	 worse	 2
	
2	 3
M-1.6	 2.6
	
3	 Prof Forsdike	 1
	
2	 worse	 2
	
3	 1
M=2.6	 1.3
	
1	 Dr Green	 2
	
1	 same	 1
	
1	 2
	
M=l	 1.6
worse
better
worse
10.6	 l2
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Peers
1 Very satisfied, 2 Satisfied, 3 Neutral, 4 Dissatisfied
Adam	 4	 Prof Andrews	 2
4 better	 2
2	 1
M=3.3	 1.6
Bradley	 3	 Mrs Briggs	 2
3 same	 3
	
better
3	 2
M=3	 2.3
Charles	 1	 Dr Chadwick	 2
2 worse	 3	 worse
M=1.5	 2.5
Diana	 3	 Prof Dymond	 -
3 better	 -
1	 2
M = 2.3
Ewan	 3	 Dr Eustace	 1
1 worse	 1	 worse
3	 2
M=2.3	 1.3
Freddy	 1	 Prof Forsdike	 2
2 worse	 2	 same
2	 2
M=1.6	 2
Greg	 2	 Dr Green	 2
2 same	 3	 worse
2	 4
M=2	 3
better
j 16	 £ 14.7
Supervisors
SciencesN=4 M=2	 M=2
Arts	 N=3 M=3	 M = 2.3
Adam
Bradley
Charles
Diana
Ewan
Freddy
Greg
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
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Students' satisfaction with supervision
1 Very Satisfied, 2 Satisfied. 3 Neutral, 4 Dissatisfied
3
2
3	 worsened	 2.7
2
2	 same	 2
2
4
4	 same	 4
4
2
3	 improved	 2.3
2
3
2	 improved	 •2.3
2
1
2	 worsened	 2
2
2
2	 worsened	 2.3
3
N.B. Charles who was dissatisfied, dropped out.
18.2
= 2.4
= 2.3
= 2.6
N= 7
better	 2
same
	 2
worse
	 3
same	 1
worse 1.3
better 2.5
same 1
worse 1.3
worse	 1.6
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
1
1
1
1
2
3
2
2
1
1
1
1
1
2
1
1
3
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pervisors' satisfaction with attitude to supervision
1 Very Satisfied, 2 Satisfied, 3 Neutral, 4 Dissatisfied
Prof Andrews
Mrs Briggs
Dr Chadwick
Prof Dymond
Dr Eustace
Prof Forsdike
Dr Green
10.7
i 1 = 1.5
£2 = 1.25
= 1.6
N =6
better	 1
same
	 2
worse
	 3
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Development
1 Very Satisfied, 2 Satisfied, 3 Neutral, 4 Dissatisfied
Adam
Bradley
Charles
Diana
Ewan
Freddy
Greg
1	 Prof Andrews
1	 same
1
M=l
4	 Mrs Briggs
2	 better
1
M = 2.3
2	 Dr Chadwick
3	 worse
M = 2.5
3	 Prof Dymond
2	 better
1
M=3
2	 Dr Eustace
2 same
2
M=2
2	 Prof Forsdike
2 same
2
M=2
1	 Dr Green
2	 worse
2
M = 1.6
1
1	 same
1
1
2
2	 better
1
1.6
1
4	 worse
2.5
2
2
2 same
2
2
2
1	 better
1
1.3
3
2	 better
2
2.3
£ 14.4	 . 12.7
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Analysis of Grids
Introduction
Both principal components analysis and cluster analysis yield two
matrices giving similarity measures. One is an element matrix which
matches, or correlates, every element with every other element; and
the other a construct matrix, which gives the matching score, or
correlation, between every construct and every other construct. These
are not independent. Slater (1964) has shown that there is a close
structural relationship between the two matrices. Both elements and
constructs can be plotted in the same set of axes.
Constructs	 1
	
2
	
3
	
4
1	 x	 80
	 10	 15
2
	 80	 x	 20	 08
3
	
10	 20	 x	 75
4
	 15	 08
	
75	 x
Figure 3
In the above matrix (Fig.3) the matching scores between constructs 3
and 4 are high (75%) as are those between constructs 1 and 2 (80%).
But the relationship of construct 2 with 3 and 4 is very low, as it is
for construct 1. This suggests that these constructs form two pairs
which have very little relationship with one another.
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Principal Components Analysis
Principal components analysis extracts the major dimensions, or components,
of the matrix of the relationships between the elements and the constructs.
This analysis also provides the contribution which each of the components
makes to the description of each of the elements or constructs. These
contributions are frequently referred to as loadings or weightings.
This method uses a well established mathematical treatment. It is
both powerful and economical in the sense that the components are
independent of each other (uncorrelated) and hence they comprise the
minimum set necessary to locate any individual element or construct.
However, the drawback to the component analytic method is that the
data are transformed. It becomes difficult to explain to a non-
mathematical person how their entries in a grid table have become
points in N-dimensional space. Indeed, the concept of N-dimensional
space is itself fraught with difficulty for the mathematically naive.
Cluster Analysis
Cluster analytic techniques make no such demand on the participants.
The data displayed comprise the actual digits which they themselves
selected for the original grid, totally untouched by algebraic sleight
of hand.
This method extracts groups, or clusters, of similar items instead
of major components. It is based on multi-dimensional scaling and the
patterning of the original data can be shown to the participants. This
form of analysis provides information concerning the relationship between
items without the detailed measurements. What is being described is that
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A and B are nre closely related than C and D without measuring exactly
how close A and B are. This analysis orders the distance between items,
without making assumptions about the size of the intervals.
Thus, the main difference between principal components and clustering
as methods of analyses is that the former searches out the hierarchy of
independent dimensions of maximum variation and treats these in a manner
analogous to the dimensions of latitude and longitude. A town (or an
element or construct) may be identified with reference to its co-
ordinates. The latter relies on building up a series of hierarchical
groups created so as to minimize the distance between group members and
to maximize the distance between groups.
Hierarchical cluster analysis gives the relationships but does not
describe the links between those relationships. So that although we may
know that A and B comprise one cluster (AB) and C and D comprise another
cluster (CD) we know nothing about the relationship between (AB) and (CD)
unless they should happen to comprise the higher level structure (ABCD).
In addition McQuitty's (1960) method gives information concerning con-
structs which are similar to each other, but does not clarify which ends
of the construct poles go together.
Focus
A ndification of McQuitty' s program was used to analyse the postgraduates'
grids. Focus is a computer program devised by Shaw and Thomas (1978) which
goes some way towards providing links between relations.
The Focus program re-orders the elements to highlight similarities
in the way in which they are construed and also re-orders the constructs,
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using matching scores in both cases. Unlike the correlations used in
the earlier programs described above, these matching scores are derived
from counting the sum of the differences between pairs of columns
(Elements) or rows (Constructs). As correlations usually assume a
normal distribution of scores, it is statistically safer to use this
matching method which refrains from making such assumptions. These
matching scores form the basis for the hierarchical linkage analysis
used in the program. An example of the matrices developed in this
way is given below using the technique described by Shaw and McKnight
(1981).
Raw Grid
Elements 1 2 3 4 5
C 1
	 5 5 4 4
	 3
0
n 2	 2 1 3	 1	 3
5
t 3	 4 5
	 2 4	 3
r
u 4	 1 1 2 1 3
C
t 5	 3 1 3 1 3
S
Elements Matching
Scores Matrix
2	 3	 4	 5
1
	
4 5 4 6
2	 - 9 2 10
3	 -	 7	 3
4	
- 8
5
Figure 4
	 Figure 5
Focus Matrix
Elements
5	 3	 1 2 4
C
o3	 3
	
2
	
4
	
5
	
4
n
si	 3 4	 5	 5	 4
t
r4
	
3 2 1 1 1
U
c 2
	
3
	
3
	
2
	
1 1
t
s5
	
3	 3
	
3
	
1
	
1
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C
0
nl
S
t2
r
U3
C
t4
S
Construct Matching
Scores Matrix
2	 3 4	 5
10 3 13 10
- 10 2 1
- 10 9
- 3
Figure 6	 Figure 7
The element matching scores matrix (Fig.5) shows at a glance how
close the various elements are to each other. The smaller the difference
the greater the match. This is because zero means that the elements are
rated identically on all constructs. The largest possible difference is
20 when there are 5 elements rated on a 5-point scale. 2 means there is
almost total similarity and 10 means very little similarity. This matrix
shows where constructs agree. When constructs C 1 , C2 agree, it means
that whenever the individual experiences A as C 1 , she also experiences
A as C2 . This means that those constructs C 1 and C2 are being used in a
similar way by the individual.
The construct matching scores matrix (Fig.6) shows how close the
constructs are to each other. It shows where elements agree. When
elements E1
 and E2 agree it means that whenever the individual experiences
E1
 as something 'C' she also experiences E 2 as something, construct 'C'.
This means that those elements E 1 and E2 are very like each other.
Elements
C
0
n
S
t
r
u
C
t
S
Grid at time 2
(6 nnths later)
1 2	 3	 4	 5
5 2
	 3	 5	 4
4 2	 4	 3	 5
2 2	 3	 4	 3
4 3	 4	 1 5
Grid at time 1
1 2 3 4	 5
1	 3 4	 1 5 4
2	 2	 3	 4	 3	 5
3	 4	 5	 2	 5	 3
4	 3	 3	 4	 3	 3
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Elements in one cluster tend to have high ratings on one set of
constructs and another cluster of elements have low ratings on the
same set of constructs. Alternatively, one set of elements has high
ratings on one cluster of constructs and low or intermediate rating
on another cluster of constructs.
An important difference for the construct matching score matrix
is that, as constructs are bi-polar, a large difference score would be
as significant as a small one if the poles were reversed. In this case a
difference of zero would mean the same as a difference of 20; a differ-
ence of one the same as a difference of 19 and so on.
Core
Figures 8 and 9 represent a grid with five elements and four constructs
on two occasions. By comparing the two grids, it can be seen that
element 5 ratings have changed very little compared with the change on
element 1 ratings. From this a matching score matrix for elements can
be obtained which highlights the different matching scores for each
element with itself.
Figure 8	 Figure 9
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The same can be done for constructs by holding the elements constant
and entering two sets of ratings along each construct (one set being the
ratings on one occasion and the second the ratings obtained on a subse-
quent occasion) in the same raw grid.
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THE GRIDS
The raw grid is at the top right hand corner of the Focused grid on
each of the pages that follow.
The differentiation scores are shown at the lower right of the page.
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Education for research: the changing constructs of the
postgraduate
ESTELLE M. PHILLIPS
The Open University, Design Discipline, Faculty of Technology, Milton Keynes, U.K.
The development of research skills was investigated in case studies of seven Ph.D.
students and their supervisors. A combination of repertory grids and interviews was
used to monitor changes over time. Focus and Core analyses, together with feedback
sessions, helped to isolate specific areas of importance to the postgraduates.
Results indicated that (a) it was necessary for the students to develop an ability to
evaluate their own work; (b) the pace of this development appeared to be related to the
degree to which the students were allowed to remain dependent on their supervisors; (c)
their enthusiasm for their Ph.D. diminished due to the length of time they had to spend
working on a single problem.
In addition, it appeared that providing information from the repertory grid to the
students helped them to learn from their experiences of the research training process.
Introduction
Very little is known about research at the postgraduate level or what it is that is being
assessed when candidates are examined for the Ph.D. degree. The degree is conferred
for work judged to make an "original contribution to knowledge" in the students'
discipline but it is not clear what this requirement means in practice (Francis, 1976).
There are no guidelines for students regarding how it is to be achieved, in fact what is
involved in order for a student to produce the completed article is relatively unknown.
Students may eventually discover, at the time of their oral examination, what they
have learned during the preceding years in terms of what it is that is needed to bring a
research project to a successful conclusion. However, it is the end product which is
being judged and upon which the decision concerning success or failure is taken.
Some concern has been voiced by supervisors of research students regarding current
training for the Ph.D. degree (Wason, 1974; Baddeley, 1979). These comments, while
valuable from the point of view of people who have themselves been involved in the
process from both sides, are made without any systematic knowledge of the way in
which students experience the training.
In order to acquire some information from the viewpoint of the students, rather than
compare differences between successful and unsuccessful candidates, it was decided to
pay attention to the process of research rather than to the final product. This is
potentially a more illuminating approach, as it leads to an understanding of the
requirements for completion of the research degree rather than merely revealing
aspects of evaluation of the training based on eventual performance.
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constructs. Table 1 lists the original eight elements and constructst of those post-
graduates discussed in this paper.
The grids were then analysed using the FOCUS program (Shaw & Thomas, 1978)
and CORE program (Shaw, 1979). The FOCUS program prints out individual grids,
re-ordered in such a way that relationships between elements and constructs are visible.
The core program analyses two grids, comparing each element and each construct with
itself and printing out those constructs and elements that have changed the most in the
way the postgraduate is using them. These grid analyses were used to form the basis of a
feedback session during which the postgraduates could comment on the information
presented to them by the researcher.
Depending on which two grids were being discussed, it was possible to give the
postgraduates information concerning changes in the way they thought about certain
aspects of their work. The feedback session was the forum for discussing possible causes
of changes in thinking about their work since they last completed a grid, or since they
started the Ph.D., or since the same time a year earlier. In this way the postgraduates
were helped to articulate, in some detail, aspects of their thinking about their work that
had not previously been clearly defined.
Much of the data on which this paper is based results from postgraduates responses to
the question "The way you think about. . . has changed in the last six months, (or since
you started your Ph.D., etc.). Can you account for it?" from the researcher. By this
means the changes in the students' views of their work, as they occurred during the three
years, was monitored while the students explored issues of importance to them. The use
of this grid-plus-feedback technique also helped the postgraduates to define their roles
as research students.
This type of learning is rare during research degree training and it is clear that the two
results of the feedback sessions must interact. Therefore, part of what is being produced
in the research results is a direct effect of the methodology used. It is suggested,
however, that the information acquired through these means is no less valuable for
being the outcome of action research of a novel kind.
The first FOCUSed grid of one of the postgraduates, revealed that his elements
"Synthesize theories", "Deal with student", "Meet with supervisor" and "Reading"
were all seen in terms of being passive analytical activities which were interdependent
with others and helped him to understand others. Similarly, his elements "Thinking",
"Making conjectures", "Writing" and "Devising tests" were seen as intellectually
active and creative, requiring him to rely on himself and helping him to understand
himself.
When these links between elements and construct clusters were made explicit his
reaction was one of extreme disappointment. Postgraduate 1 said that he completely
recognized himself from the analysis and, therefore, had not learned anything as
everything that had been said he had taken for granted for years. Once it was suggested
to him that, on the strength of only one meeting, he had been presented with a picture of
himself that he knew perfectly well but that the researcher had not known at all before
then, he said that he found that "very impressive indeed". On this kind of testimony,
t No grids are reproduced as the comments are denved from the Core analysis which compares pairs of
grids, so that for each example of a single changed construct from only one postgraduate, two full FOCUSed
grids would need to be given in illustration.
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TABLE 1 (cont.)
Elements
Postgraduate 5 Reading
Writing
Thinking
Seeing supervisor
Contacting others in the
field
Setting and meeting targets
Avoidance of overwork
Intervention of unprece-
dented event
Constructs
Concerns discussion with others/Important
for me only
Private activities/External discipline
Natural inclinations/Self discipline
Possibility of terminating/Acceptance of
research
Non-professional life/Professional activity
In London/Anywhere
Home/College
Fulfilling/Frustrating
which is not atypical, the analyses plus feedback sessions were taken to give an accurate
picture of the way in which postgraduates perceived their situation.
The open ended interviews had already shown that the students' attitudes toward the
Ph.D. changed as they came closer to the time for completion (Phillips, 1979) but the
grid analyses and feedback sessions gave more detailed information. This was con-
cerned with various aspects of their work, two of the main items being those to do with
supervision and the students' relations with their Ph.D. project itself.
The student and supervisor relationship
The regular interviews had shown that the length of time it took for research students to
become autonomous research workers was dependent upon the kind of supervision
they received, but the grids made it possible to bring out the topic for further discussion
with the postgraduate sample. The combination of the analyses of the grids and the
feedback sessions revealed an inverse relationship between dependence on the super-
visor and involvement with the work for its own sake.
The CORE analysis of his first two grids showed the most changed construct of
postgraduate 1 to be Easy/Difficult (44°o match). Inspection of the two FOCUSed grids
showed the way in which it had changed. In the first grid this construct had been quite
separate from the others. In the second grid it had been linked to the constructs Most
like to do/Least like to do and Immediate feedback/Long term results. When post-
graduate 1 was asked about his reaction to the cluster Easy, Most like, Immediate
feedback, he said "The obvious thing is the uncertainty and conviction of failure. I
worry about doing the right thing and what others think."
Another cluster revealed by the FOCUS analysis of his second grid was the link at
84% of the elements Thinking and Making conjectures which were seen in terms of the
constructs Intellectually active and giving a high degree of fulfillment. Postgraduate 1
responded to this information: "I get fulfillment from the intrinsic nature of the work".
Here, after only one year, it was already becoming apparent that satisfaction from the
work itself was balanced against the need for explicit information and approval from
external sources
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study for a research degree. At that time they had said either that it would allow them to
make a personal contribution to their field or that it would enhance the choices open to
them for their future career, or both. By the time they had reached their final year, the
grids showed that the way in which the postgraduate sample thought about their Ph.D.
had changed considerably.
The postgraduates had commenced their 3-year course full of enthusiasm, but once
the research had been completed and they had only to write the thesis in order to
complete the Ph.D. they spoke of wanting "to get it and forget it". What the grids
typically reveal is illustrated in the following example taken from the end of the second
year of one of the students.
Discussion of the several constructs that had changed since she had completed her
first grid led her to comment "it's a totally different way of thinking because I'm aware
that I've got only a year left and two years have already gone. Three years doesn't seem
half long enough; it seemed a long time in the beginning." When she was shown that the
element "Be able to interpret results of experiments" was grouped quite differently in
her latest grid compared with all the preceding ones (FOCUS analysis) postgraduate 3
said "That is because I'm trying to finish off groups of experiments and say 'that's the
answer' rather than exploring it more fully, which is what I used to do. Before I was
aiming for 'the truth' now I'm aiming for results. I'm looking forward to finishing rather
than doing the work for its own interest."
Unfortunately, this disillusionment was the rule rather than the exception with the
postgraduates in the sample. Another student had originally seen his work resulting in a
creative end product which would emerge out of the mechanical process of collating
manuscripts. He was shown that the CORE analysis of his first grid and the one he
completed 2 years later gave only a 56% match on the construct "Almost mechanical
process/Not automatic". His response to this was "I'm really fed up with it right now,
doing the mechanical things just goes on".
This was from an arts student but another science student, at the same stage in his
degree course, reported during the grid feedback session that he had become more
remote and detached. He said "in the beginning I had to concentrate hard on what I was
doing, it completely occupied my mind. In some ways I've got less enthusiastic, all I
want to do is finish and get out." Everything m the comparison of his first and latest grids
pointed to the differences in his early and more recent perceptions of doing the Ph.D.
He said "at first I was full of enthusiasm for work and work was going to be very
important, but at the end other things gave me much more satisfaction. The work was
boring and monotonous and I was waiting for it to be over and done."
These remarks from both science and arts postgraduates are similar in their reference
to the repetitive nature of the work. The regular interviews had established that there
was a growing disillusionment with and disinterest in the programme on which they had
embarked so enthusiastically. The reason for this disillusionment and unrest only
became clear when the discussion was based on the particular constructs that had
changed within a certain period.
One postgraduate who changed to a more positive perception of his Ph.D. over the
same period commented when asked about his reaction to the grid feedback sessi ns, "I
might have formulated it differently, but I'm not surprised. It's a useful breakdown of
the conceptualization of my gradual acquiescence." Evidence of this gradual acquies-
cence to complete the research and write the thesis comes from the CORE analys s of
the two grids elicited during the first half of his final year. This postgraduate's construct
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them. Although these issues had been partially explored in the regular interviews, it was
only in the feedback sessions that the more subtle details were uncovered as a
result of discussion regarding which elements and constructs had changed in a given
period.
The interview data had already revealed that supervisory style directly affected the
way in which the postgraduates approached their work (Phillips, 1979). The important
additional information revealed by the grids was the connection between this and the
postgraduates' appreciation that their own actions could be used to monitor their
performance. Once they were able to make use of the informaton concerning their
progress that was contained within their own work, they began to reflect on their own
performance and evaluate it.
It is at this point that the students' perception of the supervisors' role changes. Instead
of seeing it as one of primarily generating external approval and information, the
supervisor becomes somebody with whom they can discuss new ideas and develop
earlier thinking. The supervisor is used as a sounding board, as an expert with the ability
to proffer the reverse arguments to be countered . The supervisory role is changed from
one of tutor to that of colleague through the developing autonomy of the postgraduate.
This comes about as a result of the students' increased ability to evaluate their own
work. The teaching of this skill, together with those needed to impose structure on the
planning of projects, was what the postgraduates in the sample most needed at the start
of their 3-year training in research. The changing constructs of the postgraduate involve
an expectation of less direction from their supervisors and more guidance through the
negotiation of suggestions originating from either the student or the supervisor.
The postgraduates' changed perception of the Ph.D. degree was also apparent from
the interviews but it was only the grid analyses which resulted in the knowledge that it
was mainly due to repetitive work and the monotony of concentrating on the same thing
for an extended period of time. Also, the possibility of a link between supervisory style,
developing involvement with work and increasing enjoyment of research is indicated by
the equally definite, but encouragingly different, change in perception of the Ph.D. of
one member of the sample.
There are indications from the comments of the students that the continuing use of
the grid throughout their period of research helped them to isolate precise problem
areas. This knowledge was often used by them either to decide upon a course of action
or to define and understand the source of irritants which they had previously been
unable to locate.
It is clear from these results that valuable insights can be acquired by both parties
when series of grids are used as a tool to help understand changing attitudes and ideas
from the point of view of the participants. This use of the grid technique permits
straightforward negotiation of constructs that change over time between those being
researched and the researcher. It may well be that it could be incorporated into the
postgraduate educational plan as an instrument to help students and supervisors
identify problems and develop strategies for a more humane training in the skills
needed for successful research workers.
This research was camed out for a Ph.D. at the University of London under the supervision of
P. C. Wason.
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The PhD: Learning to do research
Estelle M. Phillips
I have been interviewing a small sample of post-
graduate students and their supervisors, from a
variety of disciplines and from two different univer-
sities, for a period of 2% years. This investigation is
concerned with what actually happens during the
PhD research programme. Therefore, the open letter
by Alan Baddeley (April, Bulletin) was of direct
relevance to my work and my own experience of the
British PhD system.
Baddeley discusses the system from within psy-
chology and it is from within psychology that my
interest in this area of higher education began, after
reading an article on this very topic 5 years ago
(Wason, 1974). However, I feel that if psychologists
are to discuss the British PhD system as a whole
rather than merely the system of obtaining the PhD in
psychology, we need to have detailed information on
the PhD system as it operates in other disciplines.
Only then will we be in a position to compare our
observations and experiences and make recommen-
dations for improving the system at a general level.
My research sample includes students of nuclear
physics, biochemistry, astronomy, architecture,
English literature, industnal chemistry and mediaeval
history. Of course, there are many differences which
can be ascribed to traditional approaches to the arts
or sciences, but there are also some general ob
servations which may be made. it is here that the
overlap with psychology occurs as documented by
Baddeley (1979) and Wason (1974). In addition, 3
years ago a two-part article on the PhD was written by
a professor of hydraulics after having been involved
with the award of the degree in the area of civil and
mechanical engineering (Francis, 1976a). The de-
scription he gave and the views he expressed are
equally relevant to psychology and to my own findings
from other disciplines. It is on these data that the
following observations are based.
(1) The new postgraduate has to identify and
formulate a research problem. In the sciences the
project is usually presented as part of an ongoing
programme of research, in the arts it is often the
result of trial and error. A typical comment from a
postgraduate at this stage is 'one is not very sure what
one is supposed to be doing'.
(2) It is essential that a student establishes a
working relationship with his supervisor very early on.
The new postgraduate has been placed by the univer-
sity department according to his research interest and
neither he nor his supervisor has any information
about the other's customary way of working. The
supervisor may leave the student alone to get on with
his work or else he may be constantly around and
keeping himself informed of the day-to-day (or week
by week) progress of the postgraduate.
(3) My research shows that supervisory style, ac-
cidental and unplanned as it often is, directly affects
the way in which the research is approached. The
result is often frustration and doubt on the part of
both student and supervisor. When a student who
needs time to plan his work and continue unhurriedly
until he is satisfied he has something interesting to
contribute, is paired with a supervisor who constantly
asks if he has got any worth-while results, the student
becomes irritated and feels he is not working to
adequate standards. The supervisor feels that the
postgraduate is too cautious and unable to work
alone. When a student who needs constant feedback
and encouragement is paired with a supervisor who
wants to be kept informed of progress and ideas at
intervals that allow for some development to have
occurred, the student feels neglected and the super-
visor resents the demands being made on him (if the
student is able to ask for more of his time). A typical
example of a supervisor in this position is given in this
quotation from one of my interviews: 'On his own he'd
be a complete flop but with guidance and pushing
he'll be OK. He'll probably do a good PhD if my
colleague and I put enough effort into it.' More
usually, the supervisor continues in his accustomed
manner regardless of individual differences between
his students
(4) The student must learn either to conform to the
supervisor's expectation of how he will conduct his
work and thus raise the probability of attaining the
PhD degree or if he cannot conform to the super-
visor's expectation, he may drop out. One of the
supervisors in my sample said that an essential
ingredient for a PhD student was a degree of
conformity. 'Despite the value placed on originality
you must give the examiners what is expected and
what they will like otherwise you risk not getting the
doctorate.'
(5) The Student's perception of actually doing the
PhD changes as time progresses. Early interest in and
excitement about the work becomes boredom and
frustration which in turn leads to a desire to 'get it
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over and done with' because of the time and effort
invested in it. Students from different disciplines
make similar comments during the final year - 'My
attitude to the thesis now is very much a job of work
that has to be finished. It's very much a practical
task.'
(6) Even given these sentiments postgraduates have
considerable difficulty in writing the thesis. Baddeley
speaks of problems of adequate supervision in writing
and training of writing skills. Wason describes
procrastination and incoherence in presenting results
in written form. My research sample are consistent in
their inability to meet writing deadlines. This is true
of periodic efforts throughout the 3 year programme
and also at thesis writing tune. Many intended
projects are never completed, some are never started.
Here there is real cause for concern; especially as it is
currently possible to avoid presenting any written
work at all from registration for a research degree
until completion of the practical work.
Baddeley suggests the possibility of early publication
being used as a measure of ability. This is potentially
a solution, but a solution which raises its own
problems. If publication becomes a necessary prere-
quisite for award of the PhD there is a risk that
research in all disciplines will follow even more
conventional and professionally respectable (as op-
posed to creative and professionally challenging) lines
than it does at present. This would come about as a
result of editorial decisions concerning suitable topics
for publication. Students would need to conform to
existing areas and methodologies in order to raise the
probability of acceptance of an article by an unknown
writer; just as they need to follow certain trends in
order to raise the probability of receiving a grant from
one of the research councils to fund their PhD
research.
Conflict is inherent in the idea of the PhD as an
'original contribution to knowledge'. Francis (1976b)
makes the point that originality in this context has
never been defined and lists several ways in which the
work may be regarded as original. Given the ambiguity
of the concept of originality and the traditional
approach of scientists working within an established
paradigm (Kuhn, 1962) it may be almost impossible
for the majority of postgraduates, half way through
their course, to have their work accepted for pub-
hcation.
Baddeley raises the question of whether or not the
PhD gives a good training. He answers that it does
not. Similarly, experienced supervisors in my sample,
from both the arts and sciences, have expressed
negative views of the PhD as a traimng either to do
original research or to become a skilled writer. One
way of considering the problem is to ask to what
extent is the beginning postgraduate an autonomous
research worker and to what extent a research
assistant, and when does this change? What are the
goals of the training?
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If the goals of training are meant to be the
development of an autonomous individual with an
ability to tolerate uncertainty over time, which
could be what an academic career in research is really
about, then the PhD framing is successful for those
who complete it. Nevertheless, the feelings of isolation
experienced by the students, even when working in
busy laboratories, are both painful and depressing.
They need not be an essential ingredient of the
trainmg and I agree with Baddeley that something
should be done to make the system more humane. Just
as important is the need to define the goals of training
and to rethink the haphazard way in which students
and supervisors are paired for what is a relatively
long period of time in the careers of both of them.
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